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OU Health Stephenson Cancer Center wishes to recognize and thank the
Oklahoma Tobacco Settlement Endowment Trust (TSET) for
co-sponsoring the 2021 Stephenson Cancer Research Symposium.

In 2012 TSET awarded a five-year, $30.25 million grant to

Stephenson Cancer Center to establish the Oklahoma TSET

Cancer Research Program. In 2017 TSET renewed this
award for an additional five year period.

The mission of the Oklahoma TSET Cancer Research
Program is to decrease the burden of cancer in Oklahoma
and nationally through promoting, coordinating and
supporting innovative cancer research. It seeks to

accomplish this mission through:

e Attracting cancer researchers with grant funding from
the National Cancer Institute and other national
sponsors to Oklahoma

»  Developing trans-disciplinary, collaborative cancer
research programs

e Promoting inter-institutional partnerships to leverage
unique strengths at research institutions in Oklahoma

e Enhancing research infrastructure and shared
resources to enable and support innovative and
nationally-competitive cancer research

e Serving as a statewide resource for researchers and

institutions that conduct cancer research

The Oklahoma TSET Cancer Research Program supports a

wide range of programs, shared resources and initiatives
designed to accomplish these goals.

Five Year Highlights

With support from the Oklahoma TSET Cancer Research
Program Stephenson Cancer Center accomplished the
following:

e Increased cancer center membership from 75 to 273
members at nine academic institutions across
Oklahoma

e Recruited thirty eight new cancer researchers to
Oklahoma

e Funded over fifty seed and directed-research grants to
cancer investigators in Oklahoma

e Enhanced five Shared Resource facilities

*  Hosted over 330 research seminar speakers

*  Hosted annual statewide Cancer Research
Symposium that bring together over 250
researchers from around the state

e Hosted over 75 undergraduate students from 26 different

universities for a summer cancer research experience
e Since the inception of the TSET grant, the SCC has

enrolled more than 7,000 patients to interventional clinical

trials.
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OU Health Stephenson Cancer Center wishes to recognize and thank

the TSET Health Promotion Research Center (HPRC) for co-
sponsoring the 2021 Annual Cancer Research Symposium

The TSET Health Promotion Research
Center (HPRC; formerly the Oklahoma
Tobacco Research Center [OTRC]) is a
leading research program with a focus on

the entire translational continuum — from the

discovery of basic mechanisms of health
behavior and behavior change, to the
development and evaluation of novel
interventions, to the dissemination and
implementation of interventions, policies,
and education throughout Oklahoma.

The mission of the HPRC is to reduce the
burden of disease in Oklahoma by
addressing modifiable health risk factors
such as tobacco use, sedentary lifestyle,
poor diet, and risky alcohol and other
substance use through research, novel
intervention development, and
dissemination of research findings.

The HPRC contains four major resources
that facilitate research: Mobile Health
Shared Resource, Tobacco Treatment

Research Program, Postdoctoral Fellowship
Training Program, and Tobacco Regulatory

Science Clinical Laboratory.

The center was established in 2007 with
funding from the Oklahoma Tobacco
Settlement Endowment Trust (TSET).
Recognizing the investments that TSET
has made in statewide and community-
based cessation and intervention
projects, a key feature of the HPRC is
establishing partnerships with existing
and future TSET-funded projects and the
Oklahoma State Department of Health
(OSDH) tobacco-related programs.
Those partnerships directly link HPRC
researchers with health-related issues
and initiatives in Oklahoma.

HPRC Directors, Faculty, and Fellows
Michael S. Businelle, PhD (Director,

Faculty)

Darla E. Kendzor, PhD (Director, Faculty)
Adam C. Alexander, PhD (Faculty)

Than C. Bui, MD, DrPh (Faculty)

Amy Cohn, PhD (Faculty)

Sarah Ehlke, PhD (Fellow)

Summer Frank-Pearce, PhD (Faculty)
Julia McQuoid, PhD (Faculty)

Chaelin Karen Ra, PhD. (Fellow)

B TSET
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2021 Annual Cancer Research Symposium
Schedule at a Glance

10:00-11:30 Poster Session

11:30-11:45 Welcome & State of the
Cancer Center

11:45-12:45 Keynote Address

12:55-1:55 Session |
Geroscience & Cancer

1:55-2:00 Break

2:00-3:00 Session Il
Diabetes, Obesity & Cancer

3:00-3:05 Break

3:05-4:05 Session Il
Health Disparities & Cancer

4:05-4:35 Trainee Flash Presentations

4:35-4:50 Awards & Closing Remarks
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2021 Annual Cancer Research Symposium

10:00-11:30
11:30-11:45
11:45-12:45
12:55-1:55

Detailed Agenda

Poster Session

Welcome & State of the Cancer Center
Dr. Robert Mannel

Keynote Address:

Hyperinsulinemia at the Cross-Roads of Obesity,
Insulin Resistance, Aging, and Cancer

Dr. James Johnson

Session |

Geroscience & Cancer

Moderators: William Sonntag, Lori Jervis, Kathleen
Moore

GeroOncology: The Study of the Role of How
Aging Leads to Cancer and Impacts Cancer
Therapies

Arlan Richardson

Chemotherapy-Induced Vascular Cognitive
Impairment — A Model of Accelerated Aging
Anna Csiszar

Inhibition Of Granulocyte Colony Stimulating
Remodels the Tumor Immune Microenvironment
and May Enhance Efficacy of Currently Available
Immune Checkpoint Blockade Therapy in
Colorectal Cancer

Katherine Morris
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1:55-2:00

2:00-3:00

3:00 - 3:05

3:05-4:05

2021 Annual Cancer Research Symposium

Break

Session |l
Diabetes, Obesity & Cancer
Moderators: Paul Darden, Min Li, Lacey McNally

The Intersection of Diabetes and Cancer:
Addressing Smoking as a Mutual Cause of
Morbidity and Mortality

Sydney Martinez

Breast Cancer Endocrine Therapy Exhausts
Adipocyte Progenitors Promoting Weight Gain
and Glucose Intolerance

Elizabeth Wellberg

Imaging Biomarkers of Adiposity and Sarcopenia
as Potential Predictors for Overall Survival Among
Patients With Endometrial Cancer Treated With
Bevacizumab

Jessica Gillen

Break

Session Il

Health Disparities & Cancer

Moderators: Rajagopal Ramesh, Paul Spicer, Priyo
Mukherjee

Evaluating Cancer Health Disparities Using the
National Cancer Database (NCDB)
Sara Vesley
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4:04 - 4:35

2021 Annual Cancer Research Symposium

Building Partnerships With Community
Stakeholders to Eliminate Cancer-Related Health
Disparities Among African Americans in
Oklahoma

Adam Alexander

Food Insecurity in the Gynecologic Oncology
Patient (FITGO)
Christina Washington

Trainee Flash Presentations

Tobacco Use and Treatment Preferences Among
Adults Accessing Services at a Day Shelter
Laili Boozary

Single Cell Mass Spectrometry Metabolomics
Studies of Cell-Cell Interactions Between Drug-
Resistant Cells and Drug-Sensitive Cells in Co-
Culture Systems

Xingxiu Chen

Measuring DNA Damage to Assess the Use of
Electronic Cigarettes as a Tobacco Harm
Reduction Strategy

Mayilvanan Chinnaiyan

Occurrence and Timing of Advanced Care
Discussions in Recurrent Ovarian Cancer Patients
Participating in Clinical Trials Remain to Be
Optimized

Anjalika Gandhi

Regulation of Histone Demethylase JMJD2A by
SET7/9-Mediated Methylation
Ruicai Gu
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4:35 -4:50

2021 Annual Cancer Research Symposium

IL-1B Production Via STING Signaling Enhances
Antitumor Memory Formation
Ashley Hoover

Social Determinants Of Health and Prostate
Cancer Screening
Tram Le

Mass Spectrometry Metabolomics Studies of
Single Cell in Multicellular Spheroids
Zongkai Peng

TICRR/TRESLIN Protein Expression is Cell
Cycle Regulated by the CUL4-DDB1-DTL E3
Ubiquitin Ligase

Kimberlie Wittig

Awards & Closing Remarks



KEYNOTE SPEAKER
James D. Johnson, Ph.D.

Jim Johnson is Professor in the Department of
Cellular and Physiological Sciences, and the
Department of Surgery at the University of British

Columbia, in Vancouver Canada. His laboratory is
housed in the Diabetes Research Group at the Life Sciences Institute, where he is now Deputy
Director.

Prior to arriving in Vancouver, he was a post-doctoral fellow at Washington University in St. Louis,
under the guidance of Profs. Ken Polonsky and Stanley Misler. Johnson obtained his PhD in
Physiology and Cell Biology from the University of Alberta under the supervision of Prof. John
Chang.

A leader in the fundamental biology of pancreatic islets, insulin action, diabetes and their
connections to co-morbidities including cancer, Prof. Johnson is the author of >135 peer-
reviewed articles since starting in 2000. Prof. Johnson is Editor-in-Chief of the journal Islets. Prof.
Johnson has won several awards, including being named the top Canadian researcher under 45
by the Canadian Diabetes Association in 2016.

In 2016, Prof. Johnson co-founded of the Institute for Personalized Therapeutic Nutrition based
out of Vancouver, Canada, and is Board Chair of this non-profit dedicated to research, clinical
care, and advocacy for people employing personalized diets to decrease the burden of type 2
diabetes.

From 2016-2018, Prof. Johnson was the inaugural Director of the Novo Nordisk Research Centre
in Oxford, a hybrid academic-industry Institute focused on the fundamental biology of type 2
diabetes and target discovery. Prof. Johnson remains Visiting Professor of Integrated Physiology
in the Radcliff Department of Medicine and Senior Fellow at Harris-Manchester College, in
Oxford.

Prof. Johnson’s greatest passion is training the next generation of scientists; many of his former
trainees hold academic faculty positions or are senior scientists in industry. Prof. Johnson is
actively involved in science outreach on Twitter @JimJohnsonSci.



HYPERINSULINEMIA AT THE CROSS-ROADS OF OBESITY, INSULIN RESISTANCE,
AGING, AND CANCER.

James D. Johnson, Ph. D.

Insulin in an anabolic hormone that is essential for life. However, accumulating evidence
illustrates that it is possible to have too much of a good thing. Circulating insulin is controlled by
diet and other lifestyle factors, with a large segment of the population having insulin in excess of
what is required to maintain glucose homeostasis. In this lecture, Prof. Johnson will review
clinical evidence and pre-clinical research using mouse models that establish the cause and effect
relationships between hyperinsulinemia, and various outcomes, including insulin resistance,
obesity, and type 2 diabetes. He will use this approach to demonstrate how excess insulin
contributes to reduced longevity and delve into the molecular mechanisms involved. Further, he
will show that hyperinsulinemia can play a causal role in pancreatic cancer initiation. Finally, he
will propose an experimental framework to test related hypotheses in breast cancer and other
cancers where obesity and hyperinsulinemia are associated with increased incidence and
severity. These fundamental questions have the potential for significant translational impact and
provide wonderful opportunities for collaborations between nations and between clinicians and
basic physiologists.
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GEROONCOLOGY: THE STUDY OF THE ROLE OF HOW AGING LEADS TO CANCER AND

IMPACTS CANCER THERAPIES
Arlan Richardson, PhD

Professor of Biochemistry & Molecular Biology, the University of Oklahoma Health Science Center, and Senior
Research Career Scientist, Oklahoma City VA Medical Center

Age is the major risk factor risk for cancer with over three-quarters of the new diagnoses
occurring in individuals over 55 years of age. Because of the growth of the research programs in
cancer and aging at OUHSC, the Stephenson Cancer Center recently received a supplement from
NCI to develop a GeroOncology Program, which will focus on three areas. (1) the molecular
changes that occur with age that can impact cancer, (2) specialized cancer therapy for elderly
patients, and (3) community outreach focused on elderly cancer patients in rural and tribal
communities. The focus of this presentation will be on how age-related changes in several
molecular processes could lead to the increased incidence of cancer observed with age.



CHEMOTHERAPY-INDUCED VASCULAR COGNITIVE IMPAIRMENT- A MODEL OF
ACCELERATED AGING

Anna Csiszar?, Chetan P. Ahire'?, Priya Balasubramanian?, Stefano Tarantini!, Tamas Kiss!, Adam
Nyul-Toth?, Zoltan Ungvari?

1. Department of Biochemistry and Molecular Biology; 2. Department of Pathology, University of Oklahoma Health
Sciences Center

Introduction: We found that in the aging brain~15% of endothelial cells undergo cellular
senescence, a common DNA damage response that significantly alters cellular phenotypes.
Our previous studies have proved that endothelial senescence contributes to vascular
dysfunction and the pathogenesis of vascular cognitive impairment and dementia (VCID) in
aging. Increasing clinical and experimental evidence suggest that chemotherapeutic agents
cause similar symptoms of cognitive impairment in cancer survivors although its exact
pathomechanism is unknown. The discovery of the cellular mechanisms responsible for
decreased cognitive capacity after cancer treatment is ultimately expected to enhance
understanding of the pathogenesis of the disease and will lead to the development of novel
therapeutic interventions for prevention.

Hypothesis: The central hypothesis of this application is that chemotherapeutic agents induce
endothelial senescence, which impairs cerebral blood flow, promote microvascular rarefaction
and compromise endothelium-dependent neurovascular coupling responses as well as barrier
integrity and contribute to the deterioration of cognitive function. This hypothesis was tested
by using an innovative mouse model: senescence reporter mice treated with the
chemotherapeutic drug paclitaxel (PTX), which allows the detection and selective elimination
of senescent cells.

Results: We found that chemotherapy-induced activation of p16-dependent senescence
program in endothelial cells increases oxidative stress and impairs vasodilator function.
Elimination of senescent endothelial cells, through genetic manipulation (GCV treatment) or
through translatable senolytic therapies (Navitoclax) restore neurovascular function and
improve CBF in mice treated with clinically relevant PTX protocol. Chemotherapy-induced
endothelial senescence compromised the maintenance of the microcirculatory network and
impaired endothelial barrier function. The elimination of senescent cells increased
microvascular density and restored BBB integrity. Endothelial senescence and consequential
microvascular dysfunction contributed to the impairment of multiple domains of cognition as
well.

Conclusion: On the basis of our data in animal models of chemotherapy-induced cognitive
impairment we concluded that its pathogenesis significantly overlaps with that of age-related
vascular cognitive impairment demonstrating an accelerated vascular aging phenotype.



INHIBITION OF GRANULOCYTE COLONY STIMULATING FACTOR REMODELS THE
TUMOR IMMUNE MICROENVIRONMENT AND MAY ENHANCE EFFICACY OF
CURRENTLY AVAILABLE IMMUNE CHECKPOINT BLOCKADE THERAPY IN
COLORECTAL CANCER.

Katherine T. Morris, Anita L. Ray, Dawn Bender, Apryl Saunders, Megan Reidy, Michael Cloyde,
Shaoxuan Guo, Megan Lerner, William Berry, Michael Stout, Robert A. Nofchissey

Although the incidence of colorectal cancer (CRC) is increasing among younger patients, it
remains a disease of the elderly with over 90% of cases occurring in people over 50 and a mean
age at diagnosis of colon cancer of 68 in men and 73 in women.

Total T cell infiltration into the tumor immune microenvironment has been shown to be a
stronger predictor of disease specific survival than AJCC staging in colorectal cancer (CRC).
However, many CRCs have limited T cell infiltration and currently available immune checkpoint
inhibitors have shown efficacy in mismatch repair deficient colorectal cancers only. Currently we
do not have a treatment regimen that will enhance T cell infiltration and activation in CRC.

Granulocyte colony stimulating factor (GCSF) is best known for effects on the mobilization and
maturation of neutrophils and is used clinically to treat or prevent febrile neutropenia. However,
we have shown that inhibition of GCSF in CRC development and metastatic models has beneficial
anti-tumor effects as well as striking effects on the tumor immune microenvironment. In both the
development and metastatic models, the use of functional anti-GCSF antibody (aGCSF) resulted
in >2-fold increases in T cell infiltration into the TME. Because of these data, we hypothesize that
inhibition of GCSF will overcome barriers to T cell infiltration in CRC and increase the number of
patients who will respond to currently available ICB therapies. Here we will show new data from
human specimens and mouse models that support this hypothesis in addition to preliminary data
demonstrating potential differences in the immune response to CRC due to age.






THE INTERSECTION OF DIABETES AND CANCER: ADDRESSING SMOKING AS A
MUTUAL CAUSE OF MORBIDITY AND MORTALITY

Sydney Martinez, PhD

Department of Biostatistics and Epidemiology, University of Oklahoma Health Sciences Center

Cigarette smoking remains the leading cause of preventable death and has been proven to
cause many types of cancer as well as type 2 diabetes mellitus (T2DM). Smoking increases
blood glucose concentration and insulin resistance and substantially accelerates micro and
macrovascular complications of patients with T2DM. While the long-term benefits of smoking
cessation for individuals with T2DM are clear, there is a complex relationship between smoking
cessation and glycemic control. Previous studies have shown that smoking cessation
paradoxically leads to glucose dysregulation. HbAlc has been shown to increase during the first
one to three years post-cessation, which is only partially explained by post-cessation weight
gain. Despite heightened risks among patients with T2DM, smoking prevalence remains high.
Few studies have examined ways of improving smoking cessation in this population or ways of
more effectively integrating cessation into diabetes care. To address gaps, we are conducting a
series of studies to evaluate the implementation of smoking cessation in diabetes care, develop
tailored smoking cessation interventions for smokers with T2DM, and understand the
relationship between smoking behaviors and glucose levels to identify potential predictors of
relapse. An online survey through the Oklahoma Physicians Resource/Research Network
demonstrated that the level of agreement with whether smoking increases the risk or
worsening of various conditions was higher for cardiovascular-related outcomes (90%)
compared to T2DM (41%) and insulin resistance (26%). In a pilot randomized controlled trial we
demonstrated the feasibility using a smartphone application and remote carbon monoxide (CO)
sensor as part of a contingency management program for smoking cessation for smokers with
T2DM. Patients perceived the accountability of the daily remote CO sensors as helpful to their
quit attempt, but did not perceive smoking to affect their diabetes-related health. In order to
understand the paradox between cessation and glycemic dysregulation, we are beginning a
study using continuous glucose monitoring paired with our smartphone and remote CO study
to observe glucose profiles before and after a smoking cessation attempt. We hope to
contribute significant observational findings needed to elucidate the acute impact of smoking
on glucose profiles during a smoking cessation attempt. Understanding the real-time
associations between glucose levels and urges to smoke/relapse could inform the development
of a T2DM-specific smoking cessation intervention.



BREAST CANCER ENDOCRINE THERAPY EXHAUSTS ADIPOCYTE PROGENITORS
PROMOTING WEIGHT GAIN AND GLUCOSE INTOLERANCE

Elizabeth A. Wellberg?>’ Rebecca L. Scalzo'%*3, Rebecca M. Foright?, Sara E. Hull%, Leslie A.
Knaub?, Stevi Johnson-Murguia>’, Marisol Castillo-Castrejon’, Fotobari Kinanee®, Jeffrey
Kaplan®, Benjamin Freije!, Ginger Johnson?, Anni M.Y. Zhang®, James D. Johnson®, Paul S.
MacLean??, Jane E.B. Reusch?3, Sabrina Wright-Hobart®

elizabeth-wellberg@ouhsc.edu

1. Division of Endocrinology, Metabolism & Diabetes, Department of Medicine; University of Colorado Anschutz
Medical Campus, Aurora, Colorado. 2. Center for Women'’s Health Research; University of Colorado Anschutz
Medical Campus, Aurora, Colorado. 3. Rocky Mountain Regional VA Medical Center, Aurora, Colorado. 4.
Department of Anatomy and Cell Biology, University of Kansas Medical Center, Kansas City, KS; 5. Department of
Pathology, University of Colorado Anschutz Medical Campus, Aurora, CO. 6. Diabetes Research Group, Life Sciences
Institute, Department of Cellular and Physiological Sciences, Faculty of Medicine, University of British Columbia,
Vancouver, BC, Canada; 7. Department of Pathology, University of Oklahoma Health Sciences Center, Stephenson
Cancer Center, Harold Hamm Diabetes Research Center, Oklahoma City, OK.

Breast cancer survivors treated with anti-estrogen therapies report weight gain and have an
elevated risk of type 2 diabetes. Here, we show that current tamoxifen use associated with
larger breast adipocyte diameter only in women with a BMI >30 kg/m?. To understand the
mechanisms behind these clinical findings, we investigated the impact of estrogen deprivation
and tamoxifen in a relevant pre-clinical model of obesity. Specifically, mature female mice were
housed at thermoneutrality and fed either a low-fat/low-sucrose (LFLS) or a high-fat/high-
sucrose (HFHS) diet. Consistent with the high expression of Esr1 observed in single-cell RNA
sequencing of mesenchymal stem cells from adipose tissue, endocrine therapies induced
adipose accumulation and preadipocyte expansion, but resulted in adipocyte progenitor
depletion only in the context of HFHS. Consequently, 7-week endocrine therapy supported
adipocyte hypertrophy and was associated with hepatic steatosis, hyperinsulinemia, insulin
resistance, and glucose intolerance, particularly in HFHS fed females. Metformin or
pioglitazone, glucose lowering drugs used to treat diabetes, or interval exercise training
prevented the effects of tamoxifen but not estrogen deprivation on adipocyte size and insulin
resistance in HFHS-fed mice. This translational study suggests that endocrine therapies act via
ER-alpha to disrupt adipocyte progenitors and support adipocyte hypertrophy, leading to
ectopic lipid deposition that may promote hyperinsulinemia, insulin resistance and type 2
diabetes. Interventions that target insulin action should be considered for some women
receiving life-saving endocrine therapies for breast cancer.

NIH RO1 CA241156 (EAW); University of Colorado Center for Women’s Health Research (RLS,
JEBR, EAW); University of Colorado Nutrition and Obesity Research Center (RLS, JEBR, PSM,
EAW) Komen Foundation Career Catalyst Research Grant (EAW); VA CDA2 (RLS).



IMAGING BIOMARKERS OF ADIPOSITY AND SARCOPENIA AS POTENTIAL
PREDICTORS FOR OVERALL SURVIVAL AMONG PATIENTS WITH ENDOMETRIAL
CANCER TREATED WITH BEVACIZUMAB

J. Gillen?, K.A. Mills®, J. Dvorak?, B. Zheng¢, T. Thai?, R. Salani4, C.M. Cosgrove9, B. Davidson®, P.H.

Thaker® and K.N. Moore?

aStephenson Cancer Center at the University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA,
bWashington University School of Medicine St. Louis, MO, USA, “The University of Oklahoma, Norman, OK, USA,
4The Ohio State University, James Cancer Hospital, Columbus, OH, USA, ¢Duke University School of Medicine,
Durham, NC, USA

Objective: To examine associations of body mass index (BMI), subcutaneous fat area (SFA) and
density (SFD), visceral fat area (VFA) and density (VFD) and total psoas area (TPA) to outcomes
among patients receiving chemotherapy with or without bevacizumab for advanced or recurrent
endometrial cancer (EC).

Methods: This was a multi-institutional, retrospective study of patients with EC treated with and
without bevacizumab as part of front-line, platinum based chemotherapy. Demographics and
clinical characteristics were collected. SFA, VFA, SFD, VFD, and TPA were determined from pre-
treatment CT scans using a deep learning algorithm. Data was compared with overall survival
(OS) and progression free survival (PFS).

Results: Seventy-eight patients were analyzed. The majority were Caucasian (87.2%) with a mean
BMI of 34.7 kg/m?. PFS and OS did not differ between patients with BMI, SFA, VFA, SFD, VFD, or
TPA > the 50t percentile compared to <50t percentile (p=0.91, 0.45, 0.71, 0.74, 0.60, and 0.74
respectively) and (p=0.99, 0.59, 0.14, 0.77, and 0.85 respectively). When adjusting for prognostic
factors, elevated VFA trended towards shorter OS (25.1 vs 59.5 months, HR = 1.68 [0.92-3.05]).

Patients receiving bevacizumab had similar OS compared to those who did not (37.6 vs 44.5
months, p=0.409). When stratified by adiposity markers, no subset demonstrated benefit from
bevacizumab.

Conclusion: Obesity has been associated with increased levels of vascular endothelial growth
factor (VEGF), the main target for bevacizumab therapy. Imaging measurements of VFA may
provide prognostic information for patients with EC but no adiposity marker was predictive of
improved response to bevacizumab.
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EVALUATING CANCER HEALTH DISPARITIES USING THE NATIONAL CANCER
DATABASE (NCDB)

Vesely SK, lkeguchi A, Machiorlatti M

The National Cancer Database (NCDB) is a joint sponsored project on the Commission on
Cancer (CoC) of the American College of Surgeons and the American Cancer Society. Data for
the NCDB is gathered from over 1500 hospital registries from CoC accredited hospitals. The
NCDB notes that more than 70% of all newly diagnosed malignancies in the USA are captured in
their database. We have used the NCDB to evaluate cancer health disparities across a range of
malignancies. For example, we evaluated patients with node-positive melanoma to determine if
the survival benefits of adjuvant chemotherapy demonstrated in randomized comparisons
persisted across various demographic factors. We evaluate 38,189 node-positive melanoma
patients diagnosed between 2004 and 2015 who were in the NCDB. We calculated descriptive
statistics and used the Kaplan-Meier method to create survival curves. Cox proportional
hazards models, including evaluation of interactions, were created to compare differences in
survival based on demographic and baseline factors. Age group (<65 years verus = 65 years),
sex, insurance status, positive nodes and the Charlson-Deyo score all impacted survival. Race
(Caucasian versus other) did not statistical impact survival time. Immunotherapy was
significantly associated with increased survival across all demographic factors. In a multivariable
analysis, only age group significantly interacted with immunotherapy. The positive survival
benefit of immunotherapy was greater among those in the age group of 65 years or greater as
compared to those in the age group less than 65 years of age. NCDB is an important source of
data to evaluate cancer health disparities.

Ikeguchi A, Machiorlatti M, Vesely SK. Disparity in outcomes of melanoma adjuvant
immunotherapy by demographic profile. Melanoma Management. 2020;7(2)

Stage lll Melanoma Patients who received immunotherapy were at a decreased hazard for
death. The protective effect from immunotherapy was greater for those 265 years of age
compared to those <65 years of age.
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BUILDING PARTNERSHIPS WITH COMMUNITY STAKEHOLDERS TO ELIMINATE
CANCER-RELATED HEALTH DISPARITIES AMONG AFRICAN AMERICANS IN
OKLAHOMA

Adam C. Alexander (adam-alexander@ouhsc.edu)®®

3TSET Health Promotion Research Center, Stephenson Cancer Center, University of Oklahoma Health Sciences
Center, Oklahoma City, Oklahoma, United States, ® Department of Family and Preventive Medicine, University of
Oklahoma Health Sciences Center, Oklahoma

Role of funding source: The ongoing research mentioned in this presentation is supported by
funds from the Oklahoma Tobacco Settlement Endowment Trust (R21-02) and Community
Outreach and Engagement Core.

The Stephenson Cancer Center (SCC) is uniquely positioned to provide statewide leadership in
cancer research, treatment, education, and outreach, and its central mission is to engage
communities within Oklahoma to decrease cancer burden, particularly among minority and
under-represented populations. However, engagement with African Americans in Oklahoma is
lacking despite significant cancer disparities. The incidence and mortality rates of cancer are
generally higher among African Americans than Whites in Oklahoma. Most importantly, the 5-
year cancer survival rate for African Americans living in Oklahoma is 47.1%, the lowest survival
rate of all racial/ethnic groups in Oklahoma. African Americans are motivated and eager to
address these significant health challenges, and there is an opportunity for SCC to renew its
relationship and collaborate with community stakeholders to build lasting partnerships that will
shape the direction of African Americans' health in Oklahoma for decades. This presentation will
provide an overview of the planned activities in 2021 to reestablish our connection with
community stakeholders and African Americans in Oklahoma. Topics will include (1) establishing
a research workgroup and a community advisory board for cancer disparity research with
African Americans; (2) monitoring disparities associated with the COVID-19 pandemic and race-
related social unrest and their impact on modifiable lifestyle-related cancer risk factors; and (3)
improving cancer screening behavior among African Americans using mobile health technology
and lay health educators. These efforts will serve as the foundation for building larger
community-based interventions to promote cancer prevention and care and eliminate cancer-
related health disparities among African Americans in Oklahoma.


mailto:adam-alexander@ouhsc.edu

FOOD INSECURITY IN THE GYNECOLOGIC ONCOLOGY PATIENT (FITGO)

C.R. Washington, J. Littlec, M. Wetherilld, J. Walkerc, S. Veselyb, B. Curryb, T. Bhushanb, L.
Holmanc.

9 University of Oklahoma HSC, Oklahoma City, OK, USA, The University of Oklahoma Health Sciences Center,
Oklahoma City, OK, USA, ¢ The University of Oklahoma, Oklahoma City, OK, USA, ¢ University of Oklahoma HSC,
Tulsa, OK, USA

Malnutrition is an established risk factor for poor cancer treatment outcomes, including
suboptimal therapy response, complications, and survival. Food insecurity (Fl), the lack of access
to a healthy food supply, may contribute to malnutrition, as well as result in detrimental tradeoff
decisions between paying for cancer treatment and food. Nearly 17% of Oklahoma households
are Fl, far exceeding the national average (11.8%), and women, racial minority, and underinsured
populations are disproportionately impacted by Fl. “Screen-and-intervene” strategies for Fl are
increasingly recognized as a standard of care for pediatrics, geriatrics and primary care
population, yet less is known about best practices for Fl screening within oncology populations,
which face unique barriers to dietary intake due to treatment side-effects. Thus, the
development and evaluation of clinic-based FI screen-and-intervene strategies for cancer
settings are needed to address Fl as an important modifiable risk factor for cancer outcomes. To
inform this project, we initiated an ongoing quality improvement project in July 2020, to identify
patients at risk for Fl receiving care at the Stephenson Cancer Center Gynecologic Oncology Clinic.
The screening consisted of the 2-item validated “Hunger Vital Sign” food security screener, which
asks, “Within the past 12 months, 1) “...we worried whether our food would run out before we
got money to buy more”, and 2), “...the food we bought just didn’t last and we didn’t have money
to get more.” A third question screened for healthy food accessibility and affordability. Our
preliminary analyses of the first wave of screening data (n=291 patients over 3-weeks’ time)
found that one in five (21%) patients from this sample screened positive for Fl risk, and 26% of
all patients, irrespective of food security status, indicated difficulty with accessing affordable
fruits and vegetables in their community.

The first year of this two-year study will: 1) estimate the prevalence and correlates of Fl among
gynecologic oncology cancer patients receiving treatment at the Stephenson Cancer Center
(SCC), and 2) qualitatively explore the food needs and assistance preferences of patients at risk
for Fl. These data will be used to inform a clinic-based FI intervention framework for pilot
implementation and evaluation during the second year of this study.
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TOBACCO USE AND TREATMENT PREFERENCES AMONG ADULTS ACCESSING
SERVICES AT A DAY SHELTER

Laili Kharazi Boozary, M.S.14, Adam C. Alexander, Ph.D.>4, Joseph J. C. Waring, BPH?%, Summer G.
Frank-Pearce, Ph.D., MPH 24, Sarah J. Ehlke, Ph.D.%, Michael S. Businelle, Ph.D.>4, Amy M. Cohn,
Ph.D.**, and Darla E. Kendzor, Ph.D.3#

! Department of Psychology, Cellular and Behavioral Neurobiology, The University of Oklahoma, Norman, OK,
2Department of Biostatistics and Epidemiology, Hudson College of Public Health, The University of Oklahoma Health
Sciences Center, Oklahoma City, OK, 3 Department of Family and Preventive Medicine, The University of Oklahoma
Health Sciences Center, Oklahoma City, OK,  TSET Health Promotion Research Center, Stephenson Cancer Center, The
University of Oklahoma Health Sciences Center, Oklahoma City, OK, ° Department of Pediatrics, The University of
Oklahoma Health Sciences Center, Oklahoma City, OK

Background: Although smoking rates have declined to 14% among adults in the U.S., 70-80%
adults experiencing homelessness continue to smoke. Approaches are needed to address
persisting tobacco-related health disparities. The current study characterized tobacco use and
treatment preferences among adults accessing day shelter services.

Methods: Adults completed a survey at the Homeless Alliance Day Shelter in Oklahoma City to
assess sociodemographic characteristics, tobacco history, tobacco treatment preferences, and
substance use.

Results: Of participants, 75.2% (n=406) reported current smoking, and most wanted to quit
(57.2%). Current smokers reported smoking 13.9 (SD=10.0) cigarettes per day (CPD; 57.1%
smoked <10 CPD) and had been smoking for 23.3 (SD=12.7) years on average. Smokers were
primarily male (74.9%), 45.7 (SD=11.2) years of age on average, and largely of White (41.1%,
n=167), Black (25.9%, n=105), or American Indian (12.8%, n=52) race. A total of 7.2% (n=29) were
veterans. The most commonly tried cessation aids included the nicotine patch (22.9%), nicotine
gum/lozenges (19.0%), e-cigarettes (ECs; 14.5%), and the Oklahoma Tobacco Helpline (10.1%).
Most had not previously tried any cessation aids (51.7%). Smokers most commonly endorsed cold
turkey (25.1%), nicotine replacement therapy (24.6%), money or gift cards for quitting (17.2%),
prescription medications (16.5%), and switching to ECs (16.0%) as offering the best chance for
quitting. Participants most commonly reported cravings (54.7%), stress/mood (39.4%), habit
(38.7%), and being around other smokers (36.2%) as the most difficult aspects of quitting. A total
of 55.4% of all smokers reported interest in using ECs for smoking cessation and 14.5% had used
ECs in the past 30 days. Smokers who reported past 30-day EC use more often used
fruit/candy/other flavored (50.9%) or menthol/mint (22.0%) ECs vs. tobacco flavored (15.3%) ECs,
and more frequently perceived some (39.0%) or extreme/a lot of risk (28.8%), vs. no/little risk
(32.2%) associated with EC use. Past 30-day cannabis use (51.5%), heavy drinking (58.8%), and
injection drug use (12.5%) were prevalent, as were mental illnesses including Generalized Anxiety
Disorder (28.1%), Posttraumatic Stress Disorder (26.9%), and Major Depressive Disorder (22.5%).

Conclusion: Findings suggest that homeless shelter guests were interested in smoking cessation,
though evidence-based treatments were underutilized. Smokers may benefit from education
about cessation aids along with increased access. A focus on non-traditional smoking cessation
approaches including EC switching and financial incentives for quitting may be warranted, and
non-tobacco substance use and mental health problems may need to be considered and
potentially addressed as part of a broader treatment approach.
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SINGLE CELL MASS SPECTROMETRY METABOLOMICS STUDIES OF CELL-CELL
INTERACTIONS BETWEEN DRUG-RESISTANT CELLS AND DRUG-SENSITIVE CELLS IN
CO-CULTURE SYSTEMS

Xingxiu Chen, Zhibo Yang
Department of chemistry and biochemistry, University of Oklahoma

Drug resistance is a major reason responsible for the failure in clinical cancer chemotherapy. The
molecular mechanisms of drug resistance are of the great interest to researchers. It is believed
that interactions between drug-resistant and drug-sensitive cells are relevant to the development
of drug resistance in tumors. There are two major approaches for molecular exchange in cell-cell
communication: secreting soluble molecules and transferring extracellular vesicles. A variety of in
vitro co-culture systems, either with or without cell-cell contact, have been developed to study
the mechanisms of cell-cell interactions. However, the systems without physical cell-cell contact
cannot vividly mimic the actual physiological environment. Although a few techniques have been
developed to study cell-cell contact, it is a great challenge to comprehensively analyze
metabolomic profiles of individual cells among heterogeneous populations in such in vitro co-
culture systems.

Mass spectrometry (MS) is a powerful tool for the analysis of cellular metabolites, which directly
reflect the genetic and environmental changes of cells. To study the cell-cell interactions among
different types of cells, single cell MS (SCMS) metabolomics analysis is needed. The Single-probe
developed by our group is a miniaturized multifunctional device that can be coupled with MS to
characterize cellular metabolites in live single cell. In this work, the Single-probe MS technique has
been utilized for metabolomics studies of interactions between drug-resistant and drug-sensitive
cells in co-culture systems.

Irinotecan-resistant (IRI-resistant) cells and drug-sensitive HCT 116 cells were used as models to
construct the co-culture systems. MTT assay results indicate the levels of irinotecan resistance in
drug-sensitive HCT 116 cells were significantly increased due to the presence of IRI-resistant cells
in co-culture systems (without cell contact). To differentiate these two types of cells, HCT 116 cells
with stable GFP expression (HCT 116-GFP) were used to represent the drug-sensitive cells. The
SCMS studies illustrate that GFP labeling has no significant influence on cell metabolites. In the co-
culture system with cell contact, metabolic profiles of HCT 116-GFP cells were significantly
changed by the IRI-resistant cells. Interestingly, both types of cells tend to exhibit increased
similarities of metabolomic profiles after co-culture. Investigation of cell metabolites altered by
co-culture shows that a series of monosaturated lipids were significantly upregulated in HCT 116-
GFP cells. We hypothesize SteaoylCoA desaturase-1 is responsible for the enhanced drug
resistance of drug-sensitive cells in co-culture conditions. More experiments need to be carried
out to test this hypothesis.
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MEASURING DNA DAMAGE TO ASSESS THE USE OF ELECTRONIC CIGARETTES AS A
TOBACCO HARM REDUCTION STRATEGY

Mayilvanan Chinnaiyan?, Vengatesh Ganapathy?, Balaji Sadhasivam?, Yan D. Zhao?, Theodore L.
Wagener#?, Lurdes Queimado’?

Departments of Otorhinolaryngology, and 2Biostatistics & Epidemiology; 3TSET Health Promotion Research Center,
Stephenson Cancer Center, The University of Oklahoma Health Sciences Center. “Center for Tobacco Research, The
Ohio State University Comprehensive Cancer Center, and °The Ohio State University Wexner Medical Center.

Background and Aims: Millions of smokers across the U.S. struggle to quit tobacco daily. Nicotine
replacement and counseling are essential tools in every smoking cessation plan. Electronic
cigarettes (EC) deliver plasma nicotine levels similar to that seen in smokers, and deliver less
chemicals than tobacco smoke. Thus, addressing the role of ECs in tobacco harm reduction is
essential. Towards that goal, we quantified DNA damage in the oral epithelial cells of exclusive
combustible tobacco users and dual users of EC devices.

Methods: Adult smokers who were not planning to quit were randomized to 3 distinct groups:
“Usual Brand Cigarettes” (UBC), 2" generation ECs (G2), or 3™ generation ECs (G3), and provided
free tobacco products according to assigned group. Tobacco product use details, CO level, blood,
saliva, oral mucosa and urine samples were collected at each visit. DNA was extracted from oral
cells and damage was quantified by g-PADDA, at 3 time point visits (Week 0, 4, 12). Data analysis
was performed using ANOVA model.

Results: Data from 93 participants (UBC=35, G2=27 and G3=31) are included in this report. At
enrolment (week 0), there were no significant differences in age, sex or tobacco product use across
groups. At 12 weeks, CO levels and combustible tobacco use were significantly reduced in G2 and
G3 dual users (UBC=18+10, G2=6+7, G3=7%7 cig/day). A significant reduction in the levels of oral
mucosa DNA damage at 4 and 12 weeks (2 to 6 fold) was observed in dual users of combustible
tobacco and G2 EC devices, but not G3 devices, when compared with exclusive combustible tobacco
users.

Conclusion: Our study shows that when provided with EC devices, smokers significantly reduced the
number of combustible cigarettes smoked. Dual users of combustible tobacco and G2 EC devices
have significantly lower the levels of DNA damage in their oral mucosa compared with exclusive
combustible tobacco or G3 dual users. These data suggest that 2" generation EC devices are an
effective harm reduction tool.

Grant support: NIH/NCI (RO1CA204891, Wagener; R0O1CA242168, Queimado) and PHF (Queimado).
Dr. Queimado holds a PHF Endowed Chair in Otorhinolaryngology.
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OCCURRENCE AND TIMING OF ADVANCED CARE DISCUSSIONS IN RECURRENT
OVARIAN CANCER PATIENTS PARTICIPATING IN CLINICAL TRIALS REMAIN TO BE
OPTIMIZED

Anjalika Gandhi MD, Blaire Scott, Spencer Hall, Sara Vesely PhD, Debra Richardson MD
Department of Gynecologic Oncology, Stephenson Cancer Center of OU Health

Objectives: In women with recurrent ovarian cancer (ROC), advanced care planning (ACP) such as
advanced directives (AD), code status, and timely hospice referral should be addressed. In the
clinical trial (CT) focused Stephenson Cancer Center (SCC), treatment with novel potentially life-
prolonging therapies may alter timing of discussions. Our study compares patterns of ACP
between CT and non-CT ROC patients.

Methods: All patients 218 years who had ROC and were ever treated at SCC for during the year of
2015 were reviewed. Patients who ever (n=84) versus never (n=41) participated in a therapeutic
CT were compared. Chi-square or Fisher’s exact tests and two sided t-tests or Wilcoxon Rank-Sum
tests compared demographic data and ACP variables using an a=0.05. Multivariable logistic
regression estimated adjusted odds ratios (aOR) adjusted for CT participation, age, and Charlson
comorbidity index.

Results: 125 patients were identified, 67% participated in CTs. Cohorts were similar in most
demographic and histopathologic characteristics. Caucasian patients comprised 95% of the CT
cohort vs 80% of non-CT patients (p=0.0205). Median duration of follow up after first recurrence
was 856 days in trial patients vs 308 days in non-trial patients (p<0.0001). In unadjusted analyses,
CT participants more frequently discussed AD (36% vs 17% non-trial patients, p=0.0321). Rates
medical power of attorney (MPOA) discussion (54% in both), code status discussion (43% vs 27%
in non-CT patients), and palliative care referral (49% vs 37% in non-CT patients) were similar.
Median time between first recurrence and code status discussion was significantly longer in CT
versus non-CT participants (731 days (IQR 102-1376) versus 57 days ((IQR 38-565), p=.0379). Of 81
deceased patients, though rates of hospice enrollment were similar (74% CT versus 71% non-trial),
CT patients more frequently died in the hospital (22.8% vs 8.7%) or a care facility (14% vs 0%)
(p=0.0311). ACP discussions and palliative care referrals tended to occur either during or after CT.
In adjusted analyses, palliative care referral was the only significant predictor of discussions of
code status (aOR 3.69, 95% Cl 1.67-8.152), AD (aOR 14.46, 95% Cl 5.04-41.49), and MPOA (aOR
8.71, 95% Cl 3.66-20.73). Participation in neither late phase nor phase 1 trials significantly
predicted the odds of ACP.

Conclusions: The time between the recurrence and code status discussions was significantly
longer in CT participants, and ACP discussions occurred typically during or after a trial. ACP
occurred more frequently when patients were referred to palliative care, independent of
participation in either late phase or phase 1 CT. Prioritizing ACP and supportive care referral,
especially in CT participants, may improve these rates and optimize end of life care.
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REGULATION OF HISTONE DEMETHYLASE JMJD2A BY SET7/9-MEDIATED
METHYLATION

Ruicai Gu'™" Tae-Dong Kiml, Hoogeun Songl, Sangphil Ohl'z, Sook Shin " and Ralf Janknecht ™’

Presenting Author's Email Address: Ruicai-Gu@ouhsc.edu
Department of Cell Biology, University of Oklahoma Health Sciences Center, Oklahoma City; 2Stephenson Cancer
Center, Oklahoma City; 3Department of Pathology, University of Oklahoma Health Sciences Center, Oklahoma City

Jumoniji C domain-containing 2A (JMJD2A) is a histone H3 demethylase and its overexpression aids
prostate tumorigenesis. However, how JMJD2A is regulated in its activity is unknown. We found
that JMJD2A is directly methylated by SET7/9 in LNCaP prostate cancer cells. SET7/9 methylates
JMJD2A on up to six lysine residues (K505, K506, K507, K563, K564, K594). In LNCaP cells, JIMJD2A
cooperated with its interaction partner, the ETS transcription factor ETV1, in enhancing the activity
of the MMP1 promoter. However, mutation of K505/506/507 (3xR mutant) or of all six methylation
sites (6xR mutant) decreased the transcriptional synergy between JMJD2A and ETV1 at the MMP1
promoter. Further, mutation of JMJD2A methylation sites reduced the physical interaction of
JMJD2A and ETV1. The JMJD2A 6xR or 3xR mutants also caused reduced invasion in LNCaP cells and
diminished proliferation and invasion in DU145 prostate cancer cells. Meanwhile, normal RWPE-1
prostate cells were not affected upon mutation of JIMJID2A methylation sites, suggesting that
JMJD2A methylation is specifically modulating cancer cells. Altogether, our data indicate that
JMJD2A methylation by SET7/9 affects JMJD2A function in prostate cancer cells and thereby
promotes tumorigenesis. This implies that blocking JMJID2A methylation may have therapeutic
value.

Acknowledgement of funding: This work was in part funded by grant RO3 CA223615 from the
National Institutes of Health/National Cancer Institute.
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IL-1B PRODUCTION VIA STING SIGNALING ENHANCES ANTITUMOR MEMORY
FORMATION

Ashley R. Hoover!?, Kaili Liu, Xiao-Hong Sun?, Wei R. Chen'

lUniversity of Oklahoma, 20klahoma Medical Research Foundation

To treat metastatic tumors, our lab has developed a unique approach that combines tumor
ablative therapy with immunotherapy. We have termed this approach laser immunotherapy (LIT).
LIT uses the combination of local laser ablation and local administration of an immunostimulant
directly into the tumor to induce tumor-specific immune responses. Our pre-clinical studies and
preliminary clinical trials demonstrated that the synergy of tumor ablative therapy and
immunotherapy could not only destroy the treated primary tumors but also eradicate untreated
metastases, leading to long-term survival and tumor resistance. Through single cell RNA
sequencing (scRNAseq) on the tumor infiltrating leukocytes, we discovered that type | IFNs and
the proinflammatory cytokine IL-1B are the dominant cytokines produced following LIT treatment.
Further in vivo and in vitro analysis revealed that glycated chitosan (GC), the immune stimulating
component of LIT, stimulates the production of type | IFN and IL-1B through STING signaling in
dendritic cells (DCs). Furthermore, we discovered that the synergy of type | IFN and IL-1
production via STING signaling in DCs is crucial for the development of T cell memory following LIT
and preventing tumor growth upon re-challenge of LIT cured survivors. The data presented within
will reveal the role of IL-1B in enhancing anti-tumor memory responses generated via GC making
it more suitable for immunotherapy than currently approved adjuvants.

Funding: R0O1CA205248-01A1 NIH
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SOCIAL DETERMINANTS OF HEALTH AND PROSTATE CANCER SCREENING

Tram Q. Le, Kelly L. Stratton, MD

tram-le-1@ouhsc.edu | (832) 221-4793
Dept. of Urology, University of Oklahoma Health Sciences Center, Oklahoma City, OK, United States

Introduction/Background: Prostate cancer is the leading cancer type and the second leading cause
of death due to cancer in men in the United States. Cancer screening discussions in a clinical
setting represent only one component of a broader health promotion strategy to increase cancer
screening and improve cancer outcomes. Prior studies have found that social determinants of
health (SDoH) are associated with an increased risk of a variety of diseases, including cancer.
While the relationship between economic and educational factors and prostate cancer health
screenings is well-established in the literature, less is known about other SDoH, such as health
access, food access, and physical environment. This study evaluates the relationship between
several SDoH and prostate cancer screening.

Methods/Materials: This study utilized publicly available data from the 2012, 2014, 2016, and
2018 Behavioral Risk Factor Surveillance System (BRFSS) of Oklahoma, a state-based telephone
survey that measures the impact of health behaviors on the risk of disease, injury, and death.
From the data, we obtained crosstabs of SDoH of male patients 40 years old and above in relation
to receiving a prostate-specific antigen (PSA) test within the last 2 years. Factors examined include
education level, income level, receiving a flu vaccine within the last year, having a dental visit
within the last year, home type (single-family vs. multi-family), and food access and security.
Freguencies, percentages, and confidence intervals were generated from the results. The data
was subsequently analyzed via chi-square tests with o-level = 0.05 to assess the correlation
between the variables of interest and PSA testing.

Results: The chi-square tests demonstrate a statistically significant positive relationship between
education level and receiving a PSA test, income level and receiving a PSA test, having a dental
visit and receiving a PSA test, and receiving a flu vaccine and receiving a PSA test. The chi-square
test also demonstrates a significant relationship between patients’ home type and their likelihood
of receiving a PSA test: those who live in a single-family home are more likely to receive a test
than those who live in multi-family homes. There is a statistically significant relationship between
food security and receiving a PSA test; notably, patients who have never worried about being able
to afford food were over 15% more likely to receive a PSA test than those who have ever worried
about food affordability. There is no statistically significant relationship between perceived access
to healthy foods and receiving a PSA test.

Conclusions: Given the risk of prostate cancer in American men, findings from this study can be
used to prompt further research efforts to identify potential drivers of prostate cancer health
disparities. Developing strategies to address these social barriers to health may help to increase
prostate cancer screening rates and improve men’s health.
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MASS SPECTROMETRY METABOLOMICS STUDIES OF SINGLE CELL IN
MULTICELLULAR SPHEROIDS

Zongkai Peng; Advisor: Dr. Zhibo Yang

Multicellular spheroids are regarded as vivid models to represent the microenvironment of
heterogeneous cells in in vivo tumors. As tumor grows, cancer cells far from the capillary supply
lack nutrients and oxygen, and they possess different characteristics, such as with altered cell
cycle distribution and reduced metabolite consumption, compared with others. Similar gradients
of nutrients and oxygen have been found in spheroids. The conditions used to culture spheroids
can be precisely controlled, while the metabolites in the microenvironment inside the spheroid
can reflect these changes, making them a suitable study model to mimic the actual situation in
tumors. Although metabolomics studies of spheroid models have been previously performed
using traditional HPLC-MS (liquid chromatography—mass spectrometry) methods, cell
heterogeneity that presents in different regions of spheroids cannot be studied using these
conventional techniques. To further understand the activities of heterogeneous cells in spheroids,
single-cell metabolomics analysis is an inevitable choice. The Single-probe, a microscale sampling
and ionization device developed in our group can be coupled to mass spectrometer for versatile
experiments such as single cell metabolomics studies.

In our studies, spheroids were cultured using HCT-116 cell line following the modified protocols.
Cells at each layer were detached by incubating spheroids in trypsin solution assisted by an orbital
shaker. The Single-probe was coupled to mass spectrometer to analyze these single cells. The
metabolomics profiles of intracellular metabolites were visualized using principal component
analysis (PCA), and analysis of variance (ANOVA) was used to determine the metabolites with
significantly different abundances from cells at different layers. Our preliminary results indicate
that cells in three different regions of spheroids show significantly different metabolomic profiles
in PCA plots. To determine the metabolites with significantly different abundances in these
regions, we performed ANOVA and tentatively labeled these species. Our results indicate a large
number of lipids, including PC, DG, and MG, have different abundances in cells from different
layers.



Department of Chemistry and Biochemistry, University of Oklahoma, Norman, Oklahoma, 73019, USA
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4
n Single cell analysis of metabolites in tumor spheroids
Zongkai Peng, Mei Sun, Zhibo Yang*
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1) Metabolites of cancer cells

 Intracellular metabolites reflect the cancer cell
activities in different regions

« Extracellular metabolites are critical for cell-cell
communication, tumor growth, and cancer cell
migration

2) Spheroids obtained from 3D cell structure

can be used for metabolites studies
» Better models of in vivo tumors compared with
traditional 2D-culture cells

» Spheroids possess heterogenous cell populations in
diferent regions L Reus

» Spheroids possess different intracellular metabolites 1) Principal component analysis (PCA) results
in different regions due to the gradients of oxygen, form different layer of spheroids

nutrients, and energy Scores Plot
3) Single cell mass spectrometry (SCMS) > Waciont
« A powerful tool to study cell heterogeneity > tiacions

O fraction3

20
1

 Suitable for studies of rare cells "

* Provide molecular compositions (e.g., metabolites ®
and proteins) of cells 2 g o

4) The Single-probe ° of o

« A microscale sampling and ionization device 0® o = e

 Allows for versatile experimental designs £ o+ ~ g ® 5 096

- Can be coupled with MS for extracellular analysis of = “’e ° ' . o
spheroids, SCMS, and MS imaging (MSI) g o ? ~

1) Single-probe fabrication?

Fused silica capillary Dual-bore quartz needle
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|
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PC 1(18.3%)
e —

Conclusion

* Metabolites with  significantly different
abundances were observed in different
_ layers of tumor spheroids
(OD:100 pm, ID: 40 pm) + By analyzing the metabolites results in these
different regions, many fact acids are found
changed significantly

Nano-ESI emitter
‘ 508 um

27 pm

('Mei Sun, et al., Anal. Chem. 2017, (89), 9069-9076.)



TICRR/TRESLIN PROTEIN EXPRESSION IS CELL CYCLE REGULATED BY THE CUL4-DDB1-
DTL E3 UBIQUITIN LIGASE

Kimberlie A. Wittig!?*, Courtney G. Sansam?, Tyler D. Noble?, Duane Goins?, Christopher L.
Sansam®?*

Presenter’s e-mail address: kimberlie-wittig@ouhsc.edu

! Department of Cell Biology, University of Oklahoma Health Sciences Center, Oklahoma City, Oklahoma 73104, USA; 2
Cell Cycle and Cancer Biology Research Program, Oklahoma Medical Research Foundation, Oklahoma City, Oklahoma
73104, USA

DNA replication is the process of duplicating two identical copies of the genome to be equally
divided during every cell division. Deregulation of DNA replication is a leading contributor to
genomic instability and tumorigenesis. Therefore, tight regulation of the number of active
replisomes is crucial to prevent replication stress-induced DNA damage. TICRR/TRESLIN is
essential for DNA replication initiation in yeast, Xenopus, zebrafish, and higher eukaryotes
including humans. The expression level of TICRR and its phosphorylation status determine the
number of replication origins that initiate simultaneously during S-phase. However, the
mechanisms regulating TICRR protein expression throughout the cell cycle are unknown.

In this study, we aimed to evaluate TICRR protein dynamics around the G1/S-phase transition. To
do this, we tagged the endogenous C-terminus of TICRR with mClover in HCT-116 human colon
cancer cells using CRISPR/Cas9 and applied an established flow cytometry assay to detect how
levels of both insoluble and total TICRR change.

We find total TICRR expression is highest in G2/M, decreases with cell division when cells re-enter
G1, and further decreases at the G1/S-phase transition. However, insoluble TICRR levels are
highest in G1 and sharply decrease with S-phase entry. Although total TICRR expression decreases
between G2/M and G1, insoluble TICRR levels increase demonstrating that insoluble TICRR
accumulation in G1 is not due to changes in its expression. In contrast, both total and insoluble
TICRR levels decrease with S-phase entry demonstrating this decrease is at least in part due to the
degradation of TICRR protein. Utilizing proteasomal and neddylation inhibitors, we show that
degradation of TICRR depends on cullin E3 ubiquitin ligases and is specific to S-phase. Additionally,
through two targeted siRNA screens, we have identified CUL4-DDB1-DTL as the cullin complex
necessary for TICRR degradation.

Collectively, our results demonstrate how total and insoluble levels of TICRR change in distinct
ways throughout the cell cycle, and we have elucidated a mechanism for TICRR degradation at the
G1/S transition affecting the levels of protein available for DNA replication initiation during S-
phase. These results suggest a mechanism to control the rate of replication origin firing to prevent
replication stress and DNA damage.

Funding: This work was supported by the National Institutes of Health [R01GM121703] and the
Oklahoma Center for Adult Stem Cell Research. K.A.W. received support from the Drs. Patricia H.
and J. Donald Capra Scholarship Fund.
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SINGLE CELL SEQUENCING REVEALS KEY TRANSCRIPTIONAL VARIATIONS IN
CONFINED MIGRATING GBM TUMOR CELLS: AN INSIGHT INTO CHOLESTEROL
BIOSYNTHESIS PATHWAY ALTERATION(S)

Anish Babu®?, Rachel Sharp®4, Sydney Scott'?, Kenneth Jones3#, James Battiste!
IStephenson Cancer Center, Depts. 2Neurosurgery, 3Cell Biology, *Harold Hamm Diabetes Center, University of
Oklahoma Health Sciences Center

Confined migration is a key feature of Glioblastoma multiforme (GBM) tumor cells. Using
microfluidic channels that mimic the physical confinement of brain white matter tract, we have
recently shown that the cells migrate in these linear confined spaces (LCSM) are resistant to
chemotherapy drugs. In this study, we leverage the single cell-sequencing (sc-Seq) analysis
platform and bulk RNAseq to investigate the transcriptome profile of LCSM cells compared to
standard monolayer culture (SMC) and post-migrated cells (PMC) with the aim to reveal key
molecular regulators in therapy resistance. We performed sc-Seq of 8398 cells (SMC: n=2631,
LCSM: n=3200, PMC: n=2567) from two established GBM cell lines (G55, LN229) and a patient
derived cell line (Case#34). For sc-Seq analysis, single-cell reads were mapped to the human
genome and assigned to genes using the 10X CellRanger pipeline. Normalized gene expression
was then used to produce a UMAP plot providing cell clusters based on similarity of gene
expression. Once cells were assigned to a cluster, custom scripts in R and Python were used to
statistically derive the gene expression differences within and between cell clusters. From this,
pathway analysis was performed using Ingenuity Pathway Analysis (IPA) on the differential
transcriptional profiles seen in the cell clusters. We identified 7 distinct cell clusters based on cell
migration states. Majority of the cells with LCSM status fall in the clusters 0, 4 and 6, and IPA
analysis of differentially expressed (DE) genes in each clusters revealed that the pathways related
to cholesterol biosynthesis were significantly altered in LCSM cells compared to SMC and PMC
cells. Validation of key cholesterol metabolism regulator genes using qPCR assay indicates hmgcr,
sqle and mvd are elevated in LCSM cells. Moreover cell cycle progression appears to delay in
LCSM, might indicate the influence of cholesterol metabolism in cell cycle regulation. We are
validating additional linked pathways and targets using qPCR, western and viability assays to
make further comparisons and generate testable hypotheses. In conclusion, our sc-Seq analysis
has provided important insights of molecular changes highlighting cholesterol metabolism in
confined migrating GBM tumor cells that may be useful for identifying key molecular targets for
GBM treatment.

Funding source: NIH COBRE (# P20GM103639 from NIGMS), Stephenson Cancer Center, OUHSC
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EXPOSURE TO E-CIGARETTE AEROSOL EXTRACTS DECREASES THE EXPRESSION OF
KEY PROTEINS OF THE INNATE IMMUNE RESPONSE IN LUNG EPITHELIAL CELLS

Daniel Brobst?, Jimmy Manyanga®?, Constantin Georgescu*, Jonathan Wren?, and Lurdes
Queimado?3

Departments of *Otolaryngology Head and Neck Surgery and 2Cell Biology; 3TSET Health Promotion Research Center,
Stephenson Cancer Center, The University of Oklahoma Health Sciences Center, Oklahoma. “The Oklahoma Medical
Research Foundation, Oklahoma.

Conventional cigarette use is the leading cause of preventable morbidity and mortality. Electronic
cigarettes (EC) have been shown to yield plasma nicotine levels similar to that seen in traditional
cigarette users. ECs have been touted as a healthier alternative to traditional cigarettes and as a
smoking cessation tool with mixed results. The increasing use of ECs by youth is concerning with
27.5% of high school students and 10.5% of middle school students reported using ECs in 2019.
Use among young adults (18-24) is increasing with 7.6% in reporting use in 2018. Although, the
public is aware of the potential acute effects of EC use, little is still known about the potential
long-term health effects of EC use. Here, we used a transcriptomic approach to investigate the
potential mechanisms by which EC use might contribute to human disease. E-cigarette aerosol
extracts were prepared from two brands of e-cigarettes, as previously described. Mainstream
tobacco smoke (MS) extract was used as a positive control. Normal lung epithelial cells were
exposed to e-cigarette aerosol extracts at nicotine doses comparable to those observed in e-
cigarette users for 2 weeks. Whole-cell RNA and protein was isolated. Gene expression was
assessed by RNA-sequencing and western blot. Data were analyzed by Student's t-test. Exposure
of epithelial cells to e-cigarette aerosols significantly altered the cellular transcriptome. One of
the main pathways altered following exposure to either e-cigarette aerosol is the innate immune
response. We observed that exposure to e-cigarette aerosol decreased (p<0.0001) the mRNA
expression levels of Toll-like receptor 3 (TLR3). A significant reduction in TLR3 downstream target
IRF7 (p<0.0001) was also observed. The reduction in gene expression was similar to that
observed after exposure to traditional cigarette smoke extracts. Our study suggests that
exposure to e-cigarette aerosol can decrease the expression of key genes involved in innate
immune response. TLR3 has also been shown to be involved in apoptosis signaling in cancer cells.
A decrease in TLR3 expression could allow tumors to evade immune surveillance and apoptosis.
These data suggest that the use of ECs can potentially decrease viral and anti-tumoral innate
immune response, increasing health risks.

Grant support: NIH/NCI (R01CA242168, LQ) and Presbyterian Health Foundation. Dr. Queimado
holds a Presbyterian Health Foundation Endowed Chair in Otolaryngology.
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SINGLE CELL MASS SPECTROMETRY METABOLOMICS STUDIES OF CELL-CELL
INTERACTIONS BETWEEN DRUG-RESISTANT CELLS AND DRUG-SENSITIVE CELLS IN
CO-CULTURE SYSTEMS

Xingxiu Chen, Zhibo Yang
Department of chemistry and biochemistry, University of Oklahoma

Drug resistance is a major reason responsible for the failure in clinical cancer chemotherapy. The
molecular mechanisms of drug resistance are of the great interest to researchers. It is believed
that interactions between drug-resistant and drug-sensitive cells are relevant to the development
of drug resistance in tumors. There are two major approaches for molecular exchange in cell-cell
communication: secreting soluble molecules and transferring extracellular vesicles. A variety of in
vitro co-culture systems, either with or without cell-cell contact, have been developed to study
the mechanisms of cell-cell interactions. However, the systems without physical cell-cell contact
cannot vividly mimic the actual physiological environment. Although a few techniques have been
developed to study cell-cell contact, it is a great challenge to comprehensively analyze
metabolomic profiles of individual cells among heterogeneous populations in such in vitro co-
culture systems.

Mass spectrometry (MS) is a powerful tool for the analysis of cellular metabolites, which directly
reflect the genetic and environmental changes of cells. To study the cell-cell interactions among
different types of cells, single cell MS (SCMS) metabolomics analysis is needed. The Single-probe
developed by our group is a miniaturized multifunctional device that can be coupled with MS to
characterize cellular metabolites in live single cell. In this work, the Single-probe MS technique
has been utilized for metabolomics studies of interactions between drug-resistant and drug-
sensitive cells in co-culture systems.

Irinotecan-resistant (IRI-resistant) cells and drug-sensitive HCT 116 cells were used as models to
construct the co-culture systems. MTT assay results indicate the levels of irinotecan resistance in
drug-sensitive HCT 116 cells were significantly increased due to the presence of IRI-resistant cells
in co-culture systems (without cell contact). To differentiate these two types of cells, HCT 116
cells with stable GFP expression (HCT 116-GFP) were used to represent the drug-sensitive cells.
The SCMS studies illustrate that GFP labeling has no significant influence on cell metabolites. In
the co-culture system with cell contact, metabolic profiles of HCT 116-GFP cells were significantly
changed by the IRI-resistant cells. Interestingly, both types of cells tend to exhibit increased
similarities of metabolomic profiles after co-culture. Investigation of cell metabolites altered by
co-culture shows that a series of monosaturated lipids were significantly upregulated in HCT 116-
GFP cells. We hypothesize SteaoylCoA desaturase-1 is responsible for the enhanced drug
resistance of drug-sensitive cells in co-culture conditions. More experiments need to be carried
out to test this hypothesis.
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AN-DISE: A POTENTIAL RNA INTERFERENCE-BASED THERAPY FOR PROSTATE
CANCER

Joshua M. Corbin'?2, Constantin Georgescu?, Jonathan D. Wren3, Chao Xu'# Adam S. Asch'?,
Maria J. Ruiz-Echevarrial-?>

Presenting author’s email: joshua-corbin@ouhsc.edu

IStephenson Cancer Center, Oklahoma City, OK, 2Department of Pathology, Oklahoma University Health Sciences
Center, Oklahoma City, OK, 3Genes and Human Disease Research Program, Division of Genomics and Data Sciences,
Oklahoma Medical Research Foundation, Oklahoma City, OK, “Department of Biostatistics and Epidemiology,
Oklahoma University Health Sciences Center, Oklahoma City, OK, *Department of Medicine, Oklahoma University
Health Sciences Center, Oklahoma City, OK.

Androgen receptor (AR) signaling is a critical driver of therapeutic response in patients with
advanced prostate cancer (PCa). First- and second-generation therapies targeting AR signaling are
initially effective, but the benefits are short lived, and most patients relapse with castration
resistant prostate cancer (CRPC) which is lethal. Therapeutic resistance and disease progression
develop, in most cases, because of molecular adaptation of the AR, AR-coregulators and
oncogenic pathways, resulting in persistent AR signaling activation. Therefore, development of
effective therapies against advanced PCa remains a critical unmet clinical need.

We have identified specific small RNAs (sh/si RNAs) that trigger potent androgen signaling
inhibition and prostate cancer cell death. Transcriptomic and sh/siRNA seed sequence analyses
indicate that expression of these toxic shRNAs lead to downregulation of androgen receptor-
coregulatory genes thru mRNA 3’-UTR sequence complementarity to the seed sequence of the
toxic shRNAs. These findings reveal a specialized form of the “Death Induced by Survival gene
Elimination --DISE” mechanism in prostate cancer cells, that we have termed Androgen Network
(AN)-DISE. Here we present mechanistic details of AN-DISE, and discuss its therapeutic potential
for rapid translation into clinical trials.

Funding Sources: OCAST HR18-037(M.J.R.E.), INBRE C3145217(M.J.R.E), Stephenson Cancer
Center/NCI/NIH (P20 GM103639, P30 CA225520), NIH 5U54GM104938 (J.D.W.).
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ELUCIDATING THE ROLE OF XRN2 IN DNA REPAIR AND MOTILITY PROGRAMS

Tuyen T. Dang, PhD. and Julio C. Morales, PhD.
University of Oklahoma Health Science Center, Neurosurgery Department, Stephenson Cancer Center
tuyen-dang@ouhsc.edu

Glioblastoma multiforme (GBM) is a highly aggressive brain cancer. The standard course of
treatment is a combination of radiation and chemotherapy. Even with the dual treatment, the 5-
year survival rate of patients with GBM is between 4-7%. Therefore, there is an urgent need to
develop novel therapies to increase the survivorship. A possible cause of the low survival rate for
GBM patients is the presence of motile neoplastic cells with efficient DNA repair abilities. These
motile cells have been shown to be resilient against chemotherapy and radiation. They often
continue to grow unchecked leading to lethal secondary tumor disease.

XRN2 is upregulated in GBMs as compared to normal and other brain cancer types. XRN2 is a 5'-
3’ exonuclease that resolve DNA:RNA hybrids (R loops) that arise during transcription, especially
at the 3’ end of genes. R-loop biology can affect gene expression by modulating the access of
genes to transcription factors, miRNA transcription, and methylation status of genes. Our
preliminary data have shown that loss of XRN2 sensitizes to a variety of DNA damaging agents
but in particular ionizing radiation. In addition, XRN2 is required for DNA repair in specifically
DNA double stranded break repair and cell motility.

To understand how XRN2 modulates DNA repair and cell motility, we conducted RNA-Seq
analyses of two GBM cell lines with and without XRN2 expression and found that XRN2 can
regulate genes involved in DNA repair pathway and cell motility. We have conducted a mini-
cherry picked screen of the XRN2 targets and found at least 6 genes to be required for DNA
double stranded break repair. A subset of the 6 genes were also found to be sensitive to DNA
damage agents such as ionizing radiation, etoposide, and Parp-1 inhibition. In addition, some of
these XRN2-mediated targets are required for cell motility. A number of these XRN2-regulated
genes have inhibitors. The next phase of the project is to determine if the XRN2-target inhibitors
can synergize with DNA damaging agents such as ionizing radiation to increase the death of
neoplastic cells.

Our goal is to develop a patient signature that can better predict patient outcome and if possible
a new synergetic treatment plan to increase the efficacy of radio-therapies.

Acknowledgement of funding: P20GM103639 (to JCM).
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CHROMOSOMAL INSTABILITY OF INDUCED PLURIPOTENT STEM CELLS IN CULTURE

Casey O DuBose?, Christopher L Sansam?, Gary J Gorbsky?

l0klahoma Medical Research Foundation, Department of Cell Cycle and Cancer Biology

Since their creation in 2007, induced pluripotent stem cells (iPSCs) have offered great promise in
the field of regenerative medicine. By reprogramming a patient’s own cells, immunological
rejection can be avoided during transplantation. Though iPSCs have much promise, they are still
fraught with pitfalls which must be overcome, namely the accumulation of genetic aberrations that
can occur in culture. During development and expansion iPSCs must be grown in artificial culture
conditions for extend periods of time, which has the potential to introduce many types of genetic
abnormalities. In addition to point mutations, these genomic alterations can range from
aneuploidy to subchromosomal aberrations, characteristics often associated with cancer cells. To
gain new insight into the nature of these chromosomal aberrations, iPSCs were grown and
examined periodically over the course of 50 passages. While the iPSCs were being cultured, their
genomic integrity was examined periodically using optical mapping technology. This technology
can identify structural variations across the entire genome ranging from 500 base pairs to
megabase pairs in length. Compared to next generation sequencing, optical mapping produces
longer read lengths capable of better detecting large structural variants. Notably, inversions and
balanced translocations, which do not produce copy number changes, can be distinguished.

Optical mapping of IPSCs detected hundreds of structural variations, comprised of insertions,
deletions, duplications, and inversions, not present in the general population. Multiple gene
groups, such as those involved in cell differentiation and chromosomal rearrangement, were
disproportionately affected by coding sequence variation caused by the detected structural
variants. Also analyzed was the colocalization of structural variations with repetitious elements in
the genome, which may enhance certain types of structural variation. In addition to
subchromosomal changes, a third copy of chromosome 12 was detected in one line. This trisomy
was confirmed via chromosome spreads, which indicated that the aberration entered the cell
population at approximately passage 22 and became the dominant genotype within four additional
passages. These studies draw new light on the potential danger of genome instabilities that evolve
during culture of iPSCs. Supported by a grant from The Oklahoma Center for Adult Stem Cell
Research to GJG and grants 5R35GM126980 to GJG and 1R01GM121703 to CLS from the National
Institute of General Medical Sciences.
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E-CIGARETTE AEROSOL ALTERS ANTIOXIDANT MASTER REGULATOR AND
MODULATES INFLAMMATORY RESPONSES IN ORAL EPITHELIAL CELLS

Vengatesh Ganapathy?, Jimmy Manyanga®?, Daniel Brobst?!, Constantin Georgescu?, Jonathan

Wren?, and Lurdes Queimado®3

Departments of *Otorhinolaryngology, and ?Cell Biology; 3TSET Health Promotion Research Center, Stephenson
Cancer Center, The University of Oklahoma Health Sciences Center, Oklahoma. “The Oklahoma Medical Research
Foundation, Oklahoma.

Background and Aims: The use of electronic cigarette (e-cig) has skyrocketed among the youths,
in part because e-cigs are perceived as a safe substitute to conventional cigarettes. Yet, the
resulting health effects of e-cig use remain unclear. E-cig aerosols contain harmful and potentially
harmful substances, such as flavoring agents, carbonyl compounds, heavy metals, carcinogens
and reactive oxygen species (ROS). A recent in-vitro study from our laboratory showed that e-cig
aerosols can also increase cellular ROS and suppress the cellular antioxidant capacity. Here, we
investigate the effect of exposure to e-cig aerosols on the expression of antioxidant regulators
and downstream inflammatory responses in oral epithelial cells.

Methods: Human oral epithelial cancer (UM-SCC-1) cells were exposed for 48 h, or every other
day for 2 weeks, to e-cig aerosol extracts (18 mg/ml of nicotine; tobacco flavor) prepared from
two distinct e-cig brands. Standard tobacco extracts were used as positive control. Whole-cell
RNA was isolated and processed for RNA-sequencing. The expression of altered genes was
further validated by RT-PCR, western blotting and ELISA. Data were analyzed by Student's t-test.

Results: RNA-sequencing data showed that exposure of oral epithelial cells to e-cig aerosol
extracts for 48 h or 2 weeks led to alterations in several major cellular pathways, including
inflammatory and immune response, cell death and survival, cell migration and proliferation, and
aryl-hydrocarbon receptor signaling. Within the oxidative stress pathway, we observed decreased
levels of master regulator NRF2 and its downstream targets, e.g. glutathione peroxidases (GPX2
and GPX7) and glutathione-S-transferases (GSTA4 and GSTK1), and increased expression of
nuclear factor-kB (NF-kB). At the protein level, after 2 weeks of exposure, we observed a
decrease in NRF2 and SOD2 and an increase in CD54, IL-1Ra, IL-1a, and IL-10.

Conclusion: E-cig aerosol exposure decreases the expression of NRF2, a major regulator of the
antioxidant response, and increases the expression of NFKB and inflammatory markers in oral
epithelial cells. The unbalance between NRF2 and NFKB pathways might put the cells under
additional oxidative stress, which can have major biological implications. Overall, our study
suggests that e-cig aerosols not only carry high levels of ROS but also alter the cellular antioxidant
and inflammatory responses which can worsening the oral health of e-cig users.

Grant support: This work was supported by the National Institutes of Health, National Cancer
Institute (R01CA242168, LQ) and the Presbyterian Health Foundation (LQ). Dr. Queimado holds a
Presbyterian Health Foundation Endowed Chair in Otorhinolaryngology.
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BLOCKING NECROPTOSIS REDUCES INFLAMMATION AND TUMOR INCIDENCE IN A
MOUSE MODEL OF DIET-INDUCED HEPATOCELLULAR CARCINOMA

Sabira Mohammed Jazir!, Evan Nicklas?, Ramasamy Selvarani?, Dawei Wang?, Arlan Richardson® %

3and Deepa Sathyaseelan?® 2
IStephenson Cancer Center, 2Department of Biochemistry & Molecular Biology, The University of Oklahoma Health
Sciences Center, and 3Oklahoma City VA medical Center

Hepatocellular carcinoma (HCC) ranks as the fourth cancer-related cause of death worldwide.
Non-resolving chronic inflammation is proposed to be a major contributor in the development
and progression of HCC. Necroptosis is a novel programmed cell death pathway that plays a
major role in inflammation through the release of damage-associated molecular patterns
(DAMPs). Necroptosis is initiated when necroptotic stimuli sequentially activate receptor-
interacting serine/threonine-protein kinase (RIPK1), RIPK3, and mixed lineage kinase domain like
pseudokinase (MLKL) through phosphorylation leading to membrane disruption and release of
DAMPs. DAMPs in turn activate immune cells to produce proinflammatory cytokines (e.g. TNFa.)
leading to a positive feedback loop resulting in chronic non-resolving inflammation. Obesity is
considered a major risk factor for HCC development. In obesity, nonalcoholic fatty liver disease
(NAFLD) progresses to nonalcoholic steatohepatitis (NASH), fibrosis, and ultimately to HCC. Based
on this, we hypothesized that inflammation arising from hepatic necroptosis plays a major role in
the progression of NAFLD to HCC and that preventing necroptosis will reduce inflammation and
thereby the progression of NAFLD to HCC.

To test our hypothesis, we used Ripk37- and MIklI”- mice which are deficient in the key
necroptotic proteins. Mice were fed either a normal chow diet as control or choline-deficient L-
amino acid-defined high fat (60%) diet (CD-HFD) which induces HCC in 6-months. After 6-months
of CD-HFD feeding, 100% of control mice developed liver tumors, whereas Ripk37- and MIkI”-
mice showed a significant reduction in tumor incidence. As immune cells contribute to
inflammation, we assessed changes in immune cell population in liver by flow cytometry. A
significant increase in immune cell infiltration (CD45 positive cells), total monocyte and
macrophage (F4/80 positive cells) and inflammatory monocytic (Ly6C" CCR2* cells) populations
were observed in the livers of control mice fed CD-HFD. Blocking necroptosis significantly
reduced immune cell infiltration and expression of proinflammatory cytokines (TNFa and IL-6)
associated with HCC progression in the livers of Ripk3”- and Mikl”- mice fed CD-HFD. Thus, our
findings show for the first time that blocking necroptosis could reduce immune cell infiltration,
inflammation and tumor incidence in a mouse model of diet-induced HCC.

Funding: NIH/NIA grant, OCAST, and PHF seed grant.
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NOVEL AMINOISOQUINOLINE AND AMINONAPHTHYRIDINE DERIVATIVES AS NEXT-
GENERATION OF RET PROTEIN TYROSINE KINASE INHIBITORS

Ujjwol Khatri* 2, Tao Shen® 2, Xuan Liu''?, Xueqing Hu¥ 2, Herman Sintim?3, and Jie Wu? 2
Department of Pathology, 2Peggy and Charles Stephenson Cancer Center, University of Oklahoma Health Sciences
Center, Oklahoma City, OK 73104, 3Department of Chemistry and Center for Drug Discovery, Purdue University, West
Lafayette, IN 47907

Aberrantly activated rearranged during transfection (RET) by gene fusions or oncogenic
mutations causes several malignancies including medullary thyroid carcinoma (MTC), and non-
small cell lung cancer (NSCLC). Recently, two potent and selective RET protein tyrosine kinase
inhibitors (TKIs), selpercatinib (LOX0-292) and pralsetinib (BLU-667), were approved for treating
RET-altered cancers, which are effective on the V804M/L gatekeeper mutants but unable to
inhibit the acquired G810C/S/R mutations at the solvent front of the RET ATP binding site. The
objective of our investigation is to develop the 3rd generation of RET TKIs capable of inhibiting
both solvent-front and gatekeeper mutants of oncogenic RET kinase. Using a panel of KIF5B-RET
(KR) fusion-dependent BaF3 cell lines with and without V804M or G810C/S/R mutants, we
screened 54 compounds, mostly of aminoisoquinoline and aminonaphthyridine derivatives, for
inhibition of KR and its solvent-front and gatekeeper mutants. Selpercatinib, pralsetinib, and
ponatinib were used as controls. Ten potent compounds were selected for detailed IC50 analysis.
Four compounds, HSL476, HSND 17, HSND18, and HSN608 with good calculated partition
coefficient (cLogP: 2.0 to 3.2) were identified as the most potent inhibitors of KR (ICsos <4 nM)
and its gatekeeper and solvent-front mutants (1Csos <30 nM) in the BaF3 cell model.
Immunoblotting analyses showed that these compounds potently inhibited kinase activity as well
as induced apoptosis in both KR and its mutant dependent cells. Thus, we have identified potent
lead compounds with excellent aqueous solubility for inhibiting both gatekeeper and solvent-
front mutants of the oncogenic RET kinase.

This work was supported by research grants R41CA250707 and RO1CA242845.



‘[3pow 192 €484 Y3 ut (WU
0€> s°5)]) s)ueINW Ju0Lj-JUdAj0S pue Jadaaxales sl pue (AU K> s°5D1) Yy Jo
1q1yul Jual0d ISOW B} YIM Z6ZOXOT PUB £99NTE ‘GIuRUOd SIONGIYUl
134 Bunsixe ayy 01 pasedwod aAdYe AJaA ale spunodwod [9A0U 3S3YL

2300U0 3y} JO SIUBINW JUOIJ-JUA|OS pue Jadaaya1es yioq
yur Joy Aujignjos snoanbe jua|@2xa Yyym spunodwod pes| Jusrod se
S9AIEALISP 3ulpLAYIydeuoUIWE puE BuljouINbOSIOUIWE PILIUSP! dARY M

uoisnjpuo)

'saipoqnue

paieaipul jo Sumojqounwwi Aq pazAjeue aiam sajesA| |20 ‘spunodwod
P33edIpUl YIM Pajeas 319M §TANSH PUB B0INSH *S|IS2 PanLiap gdeq

ui sisoydode pue uoniqiyul aseun| 13y Jo sisAjeue Suiojgounuwwl

BTANSH

unoe-g

G = e - -
UpL (] e e e
Uy | gy D e o s R o s
- - - -

WU 0g OT 0 O£ 0T 0 O£ 0T O O€ 0T O g
YOT8D 00189  VOSA m

13y-d

B0INSH

unoe-g A

B = — - ——

dyvdd

unoe-g

geyy13y &

WU 0€ 0T 0 0€0T 0 O€ OT 0 0€ OT O Y
Y0189 DJ0T89 WPOSA 1M

“sa1e01daJ [€2180/01q OM] PUE [E91UYID) XIS
Ul pawJoylad sem Juawiliadx3 “sinoy z/ 104 saul| ||3 Yoea Jo Juawieal) Jaye Aesse of3
25 3uIsn pauUILLIAEP 219Mm %] "9/ ISH PUE STANSH S3AIND ANIGeIA (33 2 ‘31

{Hu) azpIsH
og 00 Oy 02 O

(inu) BLONSH
og 00 or 02 O
4

L s 1 L

num ﬁm

% g 05 &
w =}

Sl @ o
2 2

004 001~

sZ1 524

*sa3ea||daJ |e2150|01q OM} pue |Bd1UYIR) XIS Ul pawoad

SeM JuaWILIAAX3 "SINOY 7/ 10§ SUI| [|39 YIBD JO JuBLIIea) Ja)e Aesse 0j9 JallL (3D

Buisn paje|nojea sem %% *s|013U0D Se PIsn 3. Z6ZOXOT PUE ‘L9914 ‘GIulleuod "809NSH
punodwod NSH 3uaiod AjySiy 03 pasedwod s|0s3u0d 3y} 10} S3AIND AN|IqeIA 113D *9°814

(u) zezoxon
0005 00SZ 00L 05 O

(u) L9arma

|[ D -1 1 0
SZ < 52 <
v o [ o
05 & Fos &

L

6L W. i -5l m
2 2
008 = : k001 =

52k 52i

(u) BoaNSH () quneuog
o0b S 05 SZ 005 0z
| " | ST —
i L -
5 B
05 & &
8
5L W. Lt 3
s [omEe = =
WHOEA —-—
& (I

'$|043U02 3y} Yum Buoje spunoduiod pards|es
40 sanjeA %) *s8nup siouqiyul 134 umouy pue spunodwod peaj Jo %9 *s 814

ETST EETE 3 (07T | Z620X0)
| 5 T 31} 6591 19908
| Bewe | EEr | B5%6 | EOL | genemg
[estr | zow | oawgt | @sET | BOMEN |
5L SETL ESEE TEFE e9TIsH
SOFD TEPE EEVE S58T ZESNSH

96TE 8661 oy wRONSH
SLUER £z T5T'H S4ENSH
e | THTL EBG'T TILNSH
| eewe 2UFl B69'L LIONSH
o189 WroEh M
UL | IY spunadwe)
{inu) ®=

“ejuadew up umoys NPIS3J JU0.J JUSA|OS QT8O Yl PUB Pad ul UMOYS SI anpisal
YO8A J2da421e8 3y 1 *(9NI£ :8Ad) 134 PuUNOq Z6ZOXO1 40 31n3dnas [e3shi) “p°3i

*ssauay|-Snup |esauasd pue Aduarod uoniqiyul aseury ‘Ayjign|os snoanbe

sanosdwi dnosd e ol ul punoy Jiun apl e 3uiBuey)
A pue 1Pl iwe ue ‘g09NSH 40 3in3nAs € *Si4
quuneuod
€
40 N
| N
N o]
N
_\/ * ' /
N N=
H
oM

B0INSH

*spunodwod asay3 jo sanadoud [eaIWayd JuaIayIp 03 Spea| sdnoas Yy Jo uonellep
pue aujjou loujwe Jo 3Jn3aNLs [eausD 'z “Siy
funud
TN ZHN Sy o Ty
]
N7 ™7 "N
I
SN Z h
™
[ Y B
o

syuenw e
10} VU 07> $°59] PRIEWASS YiM SPUNOAWIO 21Ed1pUI SPESY MOLIE PaY “UONBUILLISIDP
0521 10} Pa123|3s a1aM (Speay Mo.le) SpUNodWod Ua] *|0J3U0 SB Pasn aJam

£99Ng PUB ‘Z6ZOXOT ‘IulIeUOd "PUNOdWOd Yoed 10} UOIEUIIUOD NUOT 3e ANjIqeIn
343 104 U33105 0} PASN BJ9M S3UI] [[39 JUBINW SOTSD PUE “YOTED D0TED ‘WHOSA

pue ‘(LM)uy/g4eg “suenw PUE JUOIJ-JUBA|OS S PUE ¥)| JO
104 SIAREAL 1Pl

“aseuny
13y 21Ua802U0 3Y) JO SIUBINW JUOIJ-JUBA|OS pue Jadaaya1es yioq Suniqiyul
10y Ayjignjos snoanbe jua||2dxa yum spunodwod pes| jusiod paynuspl
aney am ‘snyl °s|ja2 juapuadap jueinw sy pue ¥y yioq ul sisordode
padnpui se [|am se Ajaioe aseury paligiyut Ajjualod spunodwod asayl Jey)
pamoys sasAjeue Sujojgqounwwi ‘|apow |29 £4eg 3y ul (AU 0> sDI)
SIUBINW JUOIJ-JUBAIOS pue Jadaaya1e8 S1I pue (AU > SPJ1) Yl Jo siouqiyul
Jua30d 1S0W BY) SB PalIIUAP! AIaM (Z'€ 01 0°Z :dS072) JuaIdIY00 uonied
pa1e|nojea poos yum 8OINSH PUB ‘8TANSH ‘LT ANSH ‘9L ISH ‘spunodwiod
uno4 sishjeue 0GJ| Pajielap 4oy paldsjas asam spunodwiod juajod usl
'$]0J3U0D se pasn a1am qiuneuod pue ‘qunasiesd ‘qiunedad|as syueInw
19d992188 puB JUOJJ-JUBAIOS S} PUB Yy JO UONIGIYUl IO} ‘SIANBALIDP
aulpuAyydeuouiwe pue aujjouinbosiouiwe jo Apsow  ‘spunodwiod
S pausalds am ‘sjuelnw ¥/S/D0T8D 4O AIFOSA INOYUM pue yum
s9 22 g4eq juapuadap-uoisny (¥y) LIY-gS4I) Jo [aued e Suisn “aseuny
13y 21us800u0 Jo sjuenw JadaS3eS pue JU0IH-IUBAI0S Yi0qg Suligiyul
0 3|qeded S|)L 13y Jo uonelauas pig ay) dojaasp o} si uonesisaAul INo
40 3A13[q0 3y "aus Bulpulg d1V 13Y Y3 JO JUOJJ JUSA|OS 3Y3 Je SuolieINw
¥/S/20T89 padinboe ayy 0} 3jgeun 3ing sjuenw Jadaayaled
/WPOSA 3yl UO BAIDe 2Je Udlym ‘si9oued  passyje-13y Sunessy
Joy panoidde asem ‘(£99-n1g) qlunesiedd pue (z6z-0XO1) qlunedsadjas
“(sip1L) siomqiyur eseury auisosAl uiejoad |3y SA1I8IRS pue jualod omy
‘Aluaday *(2710SN) 422ued Sun ||92 |lews-uou pue ‘(JLIA) BWoOUIDIEd pPloJAy)
Asejnpaw Suipnpul salUeRUSIEW [BJ9ASS SISNEI SuolleINW d1U3Z0dUo Jo
suoisny auad Aq (13y) uondaysuey Sulinp pasuelied] pajeannoe Ajjuessaqy

Pensqy

L06LY NI ‘©119AejeT 1sap ‘Arisianiun anpangd ‘Asanodsiqg S8niaq 4oy 121ua) pue Ansiway) jo Juswnedaq vOTEL
MO ‘AD ewoyepjQ “493ua) $92UBIDS YieaH ewoyep|O Jo AlisiaAalun 4sjua) 1adue) uosuaydals sajiey) pue A83ad, ‘ASojoyied jo Juswpedaq;

2ztNW\ 3If pUe ‘cWIuIS UBWIBH ‘;;NH Suibany ‘;;nI7 ueny ‘;;usays oej ‘; 1eyy jomlin

SYOLIGIHNI 3SVNIX INISOYAL NIFLO¥Ud 134 40 NOILVHINIO
-1X3AN SV SIALLVAIYIA INIAIYAHLHAVYNONIINY ANV INITONINDOSIONIINIY 13AON

MILNID SIDNIIDS

300w apm,



BREAST CANCER SPECIFIC CHROMATIN REGULATOR NETWORK PREDICTS
ANTHRACYCLINE RESPONSE

Jacob G Kirkland'?® Jose A Seoane'?# Jennifer L. Caswell-Jin® Christina N Curtis>3* Gerald R
Crabtree®?»

!Department of Genetics, Stanford University School of Medicine, Stanford CA, USA, 2Department of Pathology,
Stanford University School of Medicine, Stanford CA, USA, 3Department of Medicine (Oncology), Stanford University
School of Medicine, Stanford CA, USA, “Stanford Cancer Institute, Stanford University School of Medicine, Stanford
CA, USA, *Howard Hughes Medical Institute Stanford University, Stanford, CA, USA, ®Future Address (2021): Cell Cycle
and Cancer Biology Program, Oklahoma Medical Research Institute, Oklahoma City, OK, USA

The accessibility of the genome to regulatory, recombination and repair proteins is controlled in
part by the opposition between trithorax and polycomb genes that fine-tune accessibility, histone
modifications and gene activity. Breast cancer is largely driven by copy-number variation (CNV)
and altered gene dosage. Our results indicate that Chromatin Regulatory genes (CRGs) operate
within a breast cancer specific co-variance transcriptional network that includes members of the
classic polycomb and trithorax genes but broadly extends to over 100 chromatin regulators. To
validate the extensive chromatin regulatory network, we used a systems biology approach with
the aim of achieving a better understanding of chromatin regulator modulation of anthracycline
response in breast cancer patients. Since anthracyclines work in part via inhibition of
topoisomerase-Il (TOP2) on accessible DNA, we hypothesized that CRGs that mediate DNA
accessibility might predict anthracycline response. Using cell line datasets and evaluating the
interaction between CRG expression and treatment in predicting survival in a metacohort of
early-stage breast cancer patients, we identify CRGs whose expression levels dictate
anthracycline benefit across the clinical subgroups. Consistent with our hypothesis, CRGs that
promote DNA accessibility, including trithorax complex members, were associated with
anthracycline sensitivity when highly expressed, whereas CRGs that reduce accessibility, were
associated with decreased anthracycline sensitivity. Using molecular biology approaches we
validated that expression levels of a Chromatin Regulator, KDM4B, modulates TOP2 accessibility
to chromatin, elucidating a new pathway of anthracycline resistance. Our novel data-driven
methodology identifies a collection of chromatin regulatory genes that form a cancer specific
covariate network, parts of which predict response to TOP2 inhibitors likely through alteration of
chromatin accessibility. This chromatin regulatory network will inform a robust signature of
anthracycline (TOP2i) response that is broadly applicable and provides insight for novel
therapeutic targeting and with implications for breast cancer patient stratification and treatment
decisions.



A chromatin regulatory network predicts response to TopIl inhibitors in breast cancer [FiT—-.

Jacob G. Kirkland">7*, Jose A. Seoane!***, Jennifer L. Caswell-Jin’, Gerald R. Crabtree*>° and Christina Curtis** Howard Huahes
Stanford University School of Medicine Departments of Genetics', Pathology?, Medicine (Oncology)?, Stanford Cancer Institute?, Medical Ins?itute
Developmental Biology’, HHMI®
Future Address (2021): Cell Cycle and Cancer Biology Program, Oklahoma Medical Research Institute, Oklahoma City, OK, USA’

Abstract KDM4B Modulates Chromatin TOP2
Accessibility Not Inhibitor Targets
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Conclusions

Our novel data-driven methodology identifies a collection of chromatin regulatory
?enes that form a cancer specific co-variate network, ﬁarts of which predict responsée

Chromatin Regulator Gene Expression Predicts TOP2 Inhibitor Response
0 TOP2 inhibitors likely through alteration of chromatin accessibility. This chromatin

o o regulatory network will “informa robust signature of anthracycline (TOPZ2i) response
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COMBINATION OF SINGLE CELL METABOLOMICS AND TRANSCRIPTOMICS ANALYSIS
OF PRIMARY AND DRUG RESISTANT MELANOMA CANCER CELLS BY USING SINGLE-
PROBE AND RNA SEQUENCE

Yunpeng Lan, Tra Nguyen, Zhibo Yang*
University of Oklahoma, College of art and science, Department of Chemistry and Biochemistry

Melanoma is a type of skin cancer turning into a major public health problem in many countries.
The survival rate has improved substantially with the current therapy including surgery of
localized tumour and chemotherapy. However, surgery cases a lot of pain for the patience. At the
same time, it is hard to effect a radical cure of Melanoma because of the metastatic melanoma
and the unclear boundary of tumour and health tissue. Surgery always is followed by relapse
causing more pain. Hence, chemotherapy is used as another option or adjuvant therapy for
melanoma. The most advanced drug for melanoma chemotherapy is BRAF inhibitor, such as
vemurafenib, dabrafenib and encorafenib.

Recently, researcher revealed an appearance of drug resistant melanoma cancer cells. Many bulk
analysis were used to understand the mechanism, but it is not be able to reveal difference
between individual cells. Hence, single-cell analysis was applied to understand the cell
heterogeneity of melanoma cancer cells. Testing the same type of cells by different single-cell -
omics technique provides a deeper understandings and cross validation. However, none of them
could test the same contents in one cell. In this case, we would like to design a device that allows
us to do transcriptomics and metabolomics analysis for the same cell. Mass spectrometry (MS)
has become the most effective tools for metabolomics studies for both targeted and untargeted
metabolomics studies and single-cell RNA sequence (scRNA-seq) is a genomic approach for
massager RNA molecules in biological samples. One of the techniques named micropipette
needle showed the potential to obtain a cell content for both metabolomics analysis and
transcriptomics analysis in our previous studies. A glass capillary tube was pulled by a pipet puller
to form a sharp tip on one side (around 15 um). UV epoxy was used to connect the micropipette
needle to a fused silica capillary. The other side of the capillary was connected with a syringe. By
using an Eppendorf cell manipulation system and a syringe pump, the micropipette was be able
to suck the target cells into the micropipette. The cell lysis formed in the organic solution in
syringe. The lysis could be used by connecting with ionization voltage and form electrospray
ionization (ESI) for MS as well as for the further scRNA-seq. Based on our previous studies, the
requirement of sample quantity for both tests matches the volume we obtain from the
micropipette needle.

Funding support: National Institutes of Health (R0O1GM116116).
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DUAL ROLES OF XRN2 IN NHEJ AND HR REPAIR

Julio C. Morales and Tuyen T. Dang

Julio-Morales@ouhsc.edu
University of Oklahoma Health Science Center, Department of Neurosurgery and Stephenson Cancer Center

There is a growing body of evidence that demonstrates a connection between factors
traditionally associated with transcription and the double strand break (DSB) repair pathways.
During the process of normal transcription RNA:DNA hybrids (R loops) are formed and resolved,
causing no harm to the cell. However, unresolved R loops have been associated with DSB
formation, genetic instability, and chromosomal translocations. This genetic instability primarily
occurs in S-phase, where the replication machinery collides with unresolved R loops. These
collisions lead to DSB formation, chromosomal translocations, and eventually tumors; due to the
inherent oncogenic potential of free DNA ends. Interestingly, it has been demonstrated that R
loops are required to be made and resolved in a timely manner at the break site for DNA repair to
be completed effectively. How the cell deals with these R loops made in response to DSB
formation is not known. One factor that bridges the DNA repair and transcription fields is the 5’-
3’ exoribonuclease XRN2. We have gathered data implicating XRN2 in the response and repair of
DSBs. We found that loss of XRN2 leads to increased DSB formation, sensitivity to ionizing
radiation, replication stress and R-loop formation. We also found that there is an accumulation of
DSB repair factors at the poly-A region of genes that undergo R-loop dependent transcription
termination. Using a plasmid based non-homologous end-joining (NHEJ) assay, we found that loss
of XRN2 abrogates the cells ability to repair DNA via the NHEJ pathway. Yet, the mechanistic
function of XRN2 in the NHEJ repair pathway is not known. Loss of XRN2 leads to an increase in R
loops at the poly-A region of the B-actin gene. We can demonstrate that H2AX is phosphorylated
at this region of the genome with XRN2, suggesting the loss of XRN2 is leading to DSB formation.
Interestingly, loss of XRN2 also leads to a decrease Ku70 accumulation at the poly-A region of the
Bl-actin gene. Also, we have found that over-expression of human RNaseH1, an enzyme that
specifically degrades RNA moieties from RNA:DNA hybrids, restores Ku70 binding to the poly-A
region of the @-actin gene after loss of XRN2. These data suggest that the mechanistic function of
XRN2 in NHEJ to aid in resolving R loops formed at the DSB site, allowing Ku70 binding and NHE)J
repair pathway progression.

Funding: P20GM103639
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KRCC1: A NOVEL REGULATOR OF THE DNA DAMAGE RESPONSE

Fiifi Neizer-Ashun?, Shailendra Dwivedi*?, Resham Bhattacharya®?3

!Department of Cell Biology, University of Oklahoma Health Sciences Center, 2Department of Obstetrics and
Gynecology, University of Oklahoma Health Sciences Center, 3Peggy and Charles Stephenson Cancer Center,
University of Oklahoma Health Sciences Center.

The primary objective of every life form is to deliver its genetic material to the next generation
intact and unchanged. This is difficult to achieve because cells are daily bombarded with
endogenous and exogenous damaging agents that introduce breaks in the DNA and threaten
genomic integrity if left unrepaired. To counter this threat, the cell has developed mechanisms to
detect DNA damage, initiate checkpoint and mediate repair; collectively known as the DNA
damage response (DDR). The checkpoint kinases 1 and 2 (CHK1 and CHK2) play important roles in
regulating DDR.

Recently, our lab demonstrated that the lysine-rich coiled coil 1 (KRCC1), a protein with unknown
biology is overexpressed in ovarian cancer. Silencing KRCC1 induces DNA damage, decreases
clonal growth, and potentiates apoptosis resulting in reduced tumor growth.

Current studies in our lab show that KRCC1 associates with CHK1, 14-3-3 and the catalytic subunit
of the DNA-dependent protein kinase (DNA-PKc). Silencing KRCC1 increased phosphorylation of
histone3 (H3510) and H2AX (yH2AX), a mitotic and DNA damage marker respectively.
Interestingly, CHK1 phosphorylation increased at S345 and decreased at S296. Concurrently,
CHK1 activity was inhibited, evidenced by stabilization of CDC25A, a substrate of CHK1.
Additionally, DNA repair via non-homologous end joining (NHEJ) and homologous recombination
(HR) was significantly decreased, corroborating decrease in total levels of the catalytic subunit of
the DNA-dependent protein kinase (DNA-PKc) and decreased RAD51 foci in KRCC1 silenced cells.

Altogether, these results suggest that KRCC1 may play a critical role in DDR via CHK1 regulation
and DNA-PKc stabilization.

Funding: Work was supported by OCASCR, 2020 award to RB.
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SINGLE CELL MASS SPECTROMETRY METABOLOMIC STUDIES OF CELL
HETEROGENEITY IN PRIMARY AND METASTATIC MELANOMA

Tra D. Nguyen, Zhibo Yang*
Department of Chemistry and Biochemistry, University of Oklahoma, Norman, OK 73019

Introduction: Melanoma has four developing stages where the cancer begins in the outermost
layer of skin and continue spreading to lymphatic system. It eventually metastasizes to other
body organs. Four cell line models (IGR 39 and IGR 37, WM 115 and WM 266-4) are chosen to
study their intracellular metabolomic profiles using Single-probe single cell mass spectrometry.
The differences in metabolomic profiles in primary and metastatic melanoma at single cell level
are studied for the first time.

Methods: IGR 39 and WM 115 are classified as primary melanoma from primary tumor in the
patients. IGR 37 and WM 266-4 (so called metastatic melanoma cells) are found in the metastatic
lymph node after the primary tumor spread to the lymphatic system. The difference in their
intracellular metabolites can be unveiled by studying cell heterogeneity in melanoma cells using
single-probe single cell mass spectrometry (SCMS). Single probe is a miniature device that is
coupled to a mass spectrometer. This technique determines the difference in the metabolomic
profiles between cell-to-cell as well as identify novel metabolites that can differentiate between
primary and metastatic melanoma.

Results: Four cell models (IGR 39 and IGR 37, WM 115 and WM 266-4) are analyzed with an
amount of 50 cells for each cell model. Approximately 200 cells in total would be detected and
generated mass spectrometry data for further analysis. The data pretreatment is composed of
background removal, peaks alignment and statistical analysis. Results will be visualized using
Principal Component Analysis (PCA) and Partial Least Squares Discriminant analysis (PLSDA).
Random Forest, P-value and T-test will be performed as statistical tools. Significant metabolites
will be identified and provide more insights to the development from primary to metastatic
melanoma.

Conclusions: The cellular heterogeneity between IGR 39, 37 and WM 115, 266-4 (primary and
metastatic melanoma cells) can be revealed under single-probe single cell analysis and identify
the similarities and differences in their metabolomic profiles.

Future Directions: Primary and metastatic cells will be treated with Vemurafenib which is an FDA-
approved drug for melanoma. The influence of drug can be investigated between control cells
(with no drug treatment) and treated cells (with Vemurafenib treatment) to have a better
understanding of the development from primary to metastatic melanoma.

Acknowledgement: Funded by National Institutes of Health (R0O1GM116116).
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MECHANISMS OF DNA REPLICATION REGULATION DURING EARLY EMBRYONIC
DEVELOPMENT

Tyler Noble!?, Emily Clowdus®?, Joseph Siefert?, Duane Goins?, Christopher Sansam?-?

Tyler-Noble@ouhsc.edu
1 University of Oklahoma Health Sciences Center, Department of Cell Biology, Oklahoma City, OK, 2 Oklahoma
Medical Research Foundation, Cell Cycle and Cancer Biology Research Program, Oklahoma City, OK

Deregulated DNA replication causes human developmental disorders and cancer, but we know
little about how DNA replication is coordinated with changes in transcription and chromatin
structure. The initiation of replication forks follows a spatiotemporal pattern called the
replication timing program. We have developed the zebrafish into a model system to study the
mechanisms by which the replication timing program changes during the extensive changes in
the cell cycle, transcription, chromatin organization, and nuclear structure that occur during
development.

Our previous studies identified changes in DNA replication timing patterns occurring from the
onset of zygotic transcription through gastrulation in zebrafish embryos. We are currently
probing the mechanisms by which those changes occur. Rifl has previously been shown to
regulate DNA replication timing by suppressing activation of late-replicating origins in cultured
mammalian cells and yeast. Recently, the Rifl gene in drosophila was shown to be integral for
developmental remodeling of the drosophila cell cycle through its replication timing function. In
mammals, Rif1 has also been linked to heterochromatin organization and gene silencing. The
broader role of Rifl in establishing the replication timing program and chromatin structure during
early vertebrate development remains unknown. We have generated Rifl mutant zebrafish, and
have performed RNA sequencing and whole-genome replication timing analyses on multiple
developmental stages. Surprisingly, Rifl loss predominantly impacts DNA replication after
gastrulation, while it has a stronger effect on transcription during zygotic genome activation. Our
results indicate that Rifl has distinct roles in DNA replication and transcription control that
manifest at different stages of development.

This work was supported by National Institutes of Health National Institute of General Medical
Sciences grant 1R01GM121703 and by the Oklahoma Center for Adult Stem Cell Research.
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ESTABLISHMENT OF A DROSOPHILA MELANOGASTER MODEL OF HIGH-RISK
HUMAN PAPILLOMAVIRUS 16-INDUCED CELLULAR ABNORMALITIES

Mojgan Padash-Barmchi, McKenzi E. Ormsbee, Prashant J. Patel, Lydia Hashemi, Jacquelyn A.
Nielson

mojgan.padash@ou.edu
Department of Biology, University of Oklahoma, Norman, OK

High-risk human papillomaviruses (HPV) lead to many forms of cancer including cervical, vulvar,
vaginal, anal, penile and oropharyngeal cancers, most of which do not yet have a known cure.
HPV16 is present in a majority of these cases and induces cancer through the expression of its
oncogenes, E5, E6 and E7. With the aid of the human ubiquitin protein-ligase EGAP/UBE3A, these
oncoproteins target several key cellular proteins for degradation, including PDZ domain proteins
that are necessary for tumor suppression and the maintenance of cell polarity and epithelial
integrity. Although previous in vivo models have been beneficial for understanding the cellular
and molecular mechanism of the disease, they face many limitations when performing large-scale
genetic and drug screening. Given the conservation of many genes and signaling pathways
between flies and mammals, establishment of a fruit fly model of HPV16 can overcome these
challenges and provide a better understanding of the disease mechanism. We have previously
established a Drosophila model of HPV18-induced cellular abnormalities and demonstrated that
the model serves as an excellent complementary model to mouse models of HPV18.

Here in this study, Gal4/UAS system was used to express HPV16 oncogenes E5, E6, and E7 with
human UBE3A exclusively in the eye epithelial cells of Drosophila melanogaster. This expression
resulted in significant cellular abnormalities that prevented development beyond the pupal stage.
Further analysis of the eye epithelia using immunolabeling techniques revealed excessive
apoptosis during the third instar larval stage followed by over proliferation during the pupal
stage. These results suggest that not all E5, E6, E7 + hUBE3A-expressing cells undergo apoptosis
in response to HPV16 oncogenes and that the excessive overgrowth is triggered during early
pupal stage, which could in part be due to persistent expression of E5, E6, E7 and hUBE3A.
Additionally, several proteins targeted for degradation by HPV 16 oncoproteins in human cells
were also degraded in the Drosophila epithelial cells and that the cell polarity and junction were
compromised. These results suggest that the Drosophila HPV16 E5, E6, E7+hUBE3A model could
serve as an excellent in vivo model for understanding the mechanism and development of novel
therapeutics for HPV16-induced cancers.



INTRODUCTION

J) ESTABLISHMENT OF A DROSOPHILA MELANOGASTER MODEL OF HIGH-RISK
HUMAN PAPILLOMAVIRUS 16-INDUCED CELLULAR ABNORMALITIES

McKenzi E. Ormsbee, Prashant J. Patel, Lydia Hashemi, Jacquelyn A. Nielson, Mojgan Padash-Barmchi
Department of Biology, University of Oklahoma, Norman, OK

Human Papillomavirus (HPV) is the
leading cause of cervical cancer.

No effective therapeutic is available for

HPV cancers primarily due to lack of
sufficient knowledge of disease
mechanism.

Mouse models are beneficial for
understanding the disease mechanism
but face limitations when performing

large-scale genetic and drugscreening.

Drosophila has proven to be an
excellent model system to model
human diseases including cancers due
to conservation of many genes and
signaling pathways.

The aim of this study is to establish a
Drosophila model of HPV16-induced
cancer to overcome the limitations of
mouse models of the disease.

RESEARCH QUESTION

Can Drosophila melanogaster be used to
model HPV16-induced cancer?

-

METHODS

Gal4-UAS binary expression system

Ertarce-trap GALY UAS-gerw X
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Adapted from Nature review/Genetics

RESULTS

Fig 1. Co-expression of HPV16 E5, E6, E7
and hUBE3A in Drosophila eyes results
in lethality at pupal stage.

Fig 2. Co-expression of HPV16 E5, E6, E7
and hUBE3A in Drosophila eye epithelia
results in loss of epithelial integrity in
larval stage (D-F) compared to controls
(A-C, G).

Fig 3. Loss of epithelial integrity caused

by expression of HPV16 E5, E6, E7+hUBE3A

in larval stage is due to apoptosis (G-1).

Fig 4. Co-expression of E5, E6, E7 and
hUBE3A leads to overproliferation of
eye epithelia in pupal stage (H-J'). No

Overproliferation
(D-F).

is seen in larval stage

Fig 5. HPV16 ES5, E6, and E7 with the
assistance of hUBE3A degrade
Drosophila homologs of human PDZ
domain proteins Magi(D-F) and Dlg
(J-L).

CONCLUSIONS ONGOING STUDIES

HPV16 oncogenes E5, E6, E7 cause

cellular abnormalities in Drosophila

epithelia and their action requires
the assistance of human UBE3A.

* PDZ domain proteins targeted for

degradation by HPV16 oncogenes

in human cells are similarly degraded

in Drosophila epithelial cells.

e Examining the level and
localization of p53

* Blocking apoptosisin
HPV16ES5, E6, E7-expressing

cells to examine their
morphology and behavior

* Examining the functional
interaction between
oncogenic Ras and E5/E6/E7




TARGETING CELL SENESCENCE REDUCES TUMOR INCIDENCE IN A MOUSE MODEL
OF HEPATOCELLULAR CARCINOMA

Deepa Sathyaseelan >* Sabira Mohammed Jazir?, Evan Nicklas?, Jacob Brown>, Maria Kamal?,
Wenyi Luo3, Arlan Richardson®?4¢, Holly Van Remmen>®

IStephenson Cancer Center, 2Department of Biochemistry & Molecular Biology, 3Department of Pathology, 4Center
for Geroscience and Healthy Brain Aging, The University of Oklahoma Health Sciences Center, >Aging and Metabolism
Research Program, Oklahoma Medical Research Foundation, and ®0klahoma City VA medical Center.

Hepatocellular carcinoma (HCC), the primary form of liver cancer, is the second cancer-related
cause of death worldwide, and the ninth leading cause of cancer-related deaths in the US. The
major risk factors for HCC are chronic hepatitis viral infection and excess alcohol consumption.
Recently, non-alcoholic fatty liver disease (NAFLD) and non-alcoholic steatohepatitis (NASH) that
are associated with obesity and metabolic syndrome are emerging as new risk factors for HCC
development. HCC is predicted to be the third leading cause of cancer-related deaths in the US by
2030 due to the obesity epidemic.

Chronic inflammation is a key driver of HCC initiation and progression, and we found that
inflammation and pathways associated with inflammation (cell senescence and necroptosis) are
elevated in the livers of mice deficient in the anti-oxidant enzyme Cu/Zn-superoxide dismutase
(Sod17-or Sod1KO mice). Sod1KO mice are a novel mouse model of HCC that develops
spontaneous NAFLD/NASH and progresses to fibrosis and HCC with age, stages similar to obesity
associated HCC in humans. Sod1KO have ~30% reduction in lifespan and more than 70% of
Sod1KO mice develop spontaneous HCC with age. Because senescent cells are known to secrete
proinflammatory and pro-tumorigenic factors (senescence-associated secretory phenotype,
SASP) that support tumor growth, here we tested whether targeting cell senescence have an
effect on hepatic inflammation in Sod1KO mice. Sod1KO mice were treated with the senolytics,
dasatinib and quercetin (D+Q), which have been shown to target senescent cells. Four groups of
6-month-old female mice were used for the study and were treated with vehicle or D+Q for 7
months: (1) wild type mice (littermates) treated with vehicle, (2) wild type mice treated with
D+Q, (3) Sod1KO mice treated with vehicle, (4) Sod1KO mice treated with D+Q. Senolytics
treatment reduced expression of cell senescence marker (p16), immune cells, and
proinflammatory cytokines in the livers of Sod1KO mice compared to vehicle treated Sod1KO
mice. Importantly, senolytic treatment reduced tumor incidence in Sod1KO mice by nearly 87%.
In addition, marker of necroptosis (phosphorylated MLKL) was reduced in the livers of Sod1KO
mice by senolytic treatment. Thus, our findings show that senolytics, D+Q, dramatically reduced
HCC in the Sod1KO mice and this appears to be due to the reduction in cell senescence and
necroptosis, which lead to chronic inflammation.
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PROGNOSTIC SIGNIFICANCE OF APLN/APJ IN NEUROBLASTOMA

Santny Shanmugarama'?, Dinesh Babu Somasundaram® and Natarajan Aravindan>3
Departments of *Radiation Oncology, ?Pathology and 3Anesthesiology, University of Oklahoma Health Sciences
Center, Oklahoma City, OK, USA

Apelin and its receptor APJ are constitutively expressed in human tissues, and are instrumental in
the regulation of blood pressure, cardiac function, apoptosis, angiogenesis, proliferation,
metabolism etc. Recent studies recognized an unparalleled abundance, and their pivotal role in
the initiation, progression and resistance of multifarious cancers. However, expression levels of
apelin/APJ in neuroblastoma (NB), the most common cancer in infants, and its significance in
disease evolution remained unexplored. In this study, two well-characterized NB patient cohorts
were used: Study cohort 1 (all stages, diagnosis/progressive; apelin/APJ protein
expression/immunohistochemistry; n = 92) and; R2 validation cohorts (MRNA expression - apelin,
17 cohorts, total n 3010; APJ, 19 cohorts, total n =2899). In addition, the significance of APJ in
disease dissemination is validated with a well-defined mouse model of progressive disease. We
observed a strong and cell line dependent transcriptional (mMRNA, QPCR) and translational
(immunoblotting) abundance of both Apelin and APJ in human NB cells. RNA-seq data revealed
equivocal association patterns of apelin and APJ expression with patient survival. In general,
while Apelin showed high-is-worse association to disease stage, MYCN status and clinical
outcomes, an interesting low-is-worse association was noted with APJ. IHC analysis in our study
cohort of 92 patients revealed unique and defined associations of apelin/APJ expression to
disease stage, MYCN and risk status, acquired resistance with current clinical therapy and patient
outcomes. /In vivo mouse models of progressive disease affirms the modified status of APJ in
metastatic tumors when compared to the non-metastatic primary xenografts. Together, the
outcomes of this study clearly portray that apelin/APJ is highly expressed in NB and further imply
that the high-levels of apelin/APJ associates with tumor progression and poor clinical outcomes.
Unveiling the mechanism(s) of apelin/APJ in NB pathogenesis and disease evolution are
warranted and, such directions could identify novel targets and/or signaling that could be
exploited for better treatment strategy, particularly for high-risk NB.

Funding: This work was partially or in full, funded by Oklahoma Center for the Advancement of
Science and Technology, OCAST-HR19-04; National Institutes of Health, NIH-P20GM103639 and;
NIH-NCI- Cancer Center Support Grant P30CA225520



REGULATION OF CSC LINEAGE AND STEMNESS MAINTENANCE IN PROGRESSIVE
NEUROBLASTOMA: RD3, A MVP IN THE LEAGUE.

!Dinesh Babu Somasundaram and %3 Natarajan Aravindan
Departments of 'Radiation Oncology, 2Pathology and 2Anesthesiology, University of Oklahoma Health Sciences
Center, Oklahoma City, OK, USA. dsomasun@ouhsc.edu

Our studies recognized that the retinal degeneration protein 3 (RD3) is constitutively expressed in
human adult and fetal tissues beyond retina. Further, we showed that
transcriptional/translational loss of RD3 highly associated with advanced disease stage and poor
clinical outcomes in neuroblastoma (NB) patients. We identified that RD3 loss is instrumental in
NB pathogenesis and, more importantly defined its acquired loss in progressive NB after intensive
multimodal clinical therapy. Herein, we investigated the mechanisms, how acquired loss of RD3
orchestrates NB progression. Cell lines derived during diagnosis from stage 4 NB patients off
primary (CHLA-15) or metastatic (CHLA-42, SH-SY5Y) site, those with constitutive RD3 expression
was used as parental controls. Analogous clones of stable RD3 knock-outs were developed
(shRNA-RNAI), validated (immunoblotting) and were assayed for whole genome transcriptomic
modifications using high-throughput Illumina transcriptome RNA-Seq. Differential gene
expression analysis with stringent criteria (log2 fold change) coupled with false discovery rate
calculation clearly identified 575 conserved (across three independent cell-lines) genetic
determinants that could translate RD3-loss associated disease progression. IPA-functional
bioinformatics identified regulation of cellular-lineage directed (stem-cell pluripotency, EMT,
Senescence, epithelial adherens junction etc.) signaling coupled with select tumor evolution
(NFkB, GPCR, mTOR, Wnt/B-catenin, stat3 etc.) signaling. Individual gene QPCR validation of
experimentally observed 13 lead (mean FDR >7.0) candidates affirmed RNA-Seq outcomes.
Actuated FAM129A, HAS2, ICAM1, S100A11, TSPANS, HLA-F, ASIC4, AXL, VCAM1, KLHDC7B,
MAGEL2 and, repressed tumor suppressor FOXN4 and NB differentiation factor ROBO2 in RD3-
KOs recognized diverted cell lineage (EMT, poor differentiation, stimulated CSCs, CSC stemness
maintenance), drug resistance, immune modulation/evasion, and tumor progression (clonal
selection and expansion, growth and malignancy, invasion and migration, angiogenesis). For the
first time, these results demonstrate the RD3-loss dependent transcriptomic addiction of disease
evolution drivers in NB cells. Further, the outcomes imply that RD3 directly regulates key CSC cell
lineage and tumor progression / dissemination signaling events. Current investigations are
appropriately directed to unveil the functional mechanism(s) that could benefit salvage therapy
for progressive NB.

Funding: This work was partially or in full, funded by Oklahoma Center for the Advancement of
Science and Technology, OCAST-HR19-04; National Institutes of Health, NIH-P20GM103639 and;
NIH-NCI- Cancer Center Support Grant P30CA225520
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OPPOSITE ROLES OF THE JMJD1A INTERACTION PARTNERS MDFI AND MDFIC IN
COLORECTAL CANCER

Yuan Suil, Xiaomeng Liz'a, Sangphil Oh3'4, Bin Zhangz, Willard M. FreemanA'S, Sook Shin™" and Ralf

Janknechtl'g'4

Presenting Author's Email Address: yuan-sui@ouhsc.edu

Department of Pathology, University of Oklahoma Health Sciences Center, Oklahoma City, USA; 2China-Japan Union
Hospital of Jilin University, Changchun, China; 3Department of Cell Biology, University of Oklahoma Health Sciences
Center, Oklahoma City, USA; Stephenson Cancer Center, Oklahoma City, USA; >Oklahoma Medical Research
Foundation, Oklahoma City, USA

MyoD family inhibitor (MDFI) and MyoD family inhibitor domain-containing (MDFIC) are
homologous proteins known to regulate myogenic transcription factors. Hitherto, their role in
cancer is unknown. We discovered that MDFI is up- and MDFIC downregulated in colorectal
tumors. Mirroring these different expression patterns, MDFI stimulated while MDFIC inhibited
the growth of HCT116 colorectal cancer cells. Further, MDFI and MDFIC interacted with JMJD
(Jumonji C domain-containing) 1A, a histone demethylase and epigenetic regulator involved in
colorectal cancer. JIMJD1A influenced transcription of several genes that were also regulated by
MDFI or MDFIC. Notably, the HICI tumor suppressor gene was stimulated by JIMJD1A and MDFIC,
but not MDFI, and HIC1 overexpression phenocopied the growth suppressive effects of MDFIC in
HCT116 cells. Similar to colorectal cancer, MDFI was up- and MDFIC downregulated in breast,
ovarian and prostate cancer, but both MDFI and MDFIC were overexpressed in brain, gastric and
pancreatic tumors. This implies cancer-critical roles for MDFI and MDFIC beyond colorectal
tumors and also points out that MDFIC might be a tissue-specific suppressor or promoter of
tumorigenesis. Altogether, our data suggest a tumor modulating function for MDFI and MDFIC in
colorectal and other cancers that may involve their interaction with JMJD1A and a MDFIC-HIC1
axis.

Acknowledgement of funding: This work was in part funded by a seed grant from the Stephenson
Cancer Center (W.M.F. and R.J.).
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DYNAMIC COMPLEXITY OF MITOTIC SPINDLE MICROTUBULES

Aaron R. Tipton and Gary J. Gorbsky

Aaron-tipton@omrf.org
Oklahoma Medical Research Foundation, Cell Cycle and Cancer Biology Dept.

Mitotic spindle microtubules interact with centrosomes, kinetochores, chromosome arms, each
other and other cellular elements in regulating chromosome movement and cell cycle
progression through M phase. Study of spindle microtubule assembly/disassembly kinetics
utilizing fluorescence dissipation after photoactivation render a biphasic recovery plot
distinguishing two populations, those with turnover half-time of a few minutes and those with a
turnover of a few seconds. These two populations have conventionally been considered to reflect
the dynamics of kinetochore versus non-kinetochore microtubules respectively. To test this and
other conventions regarding mitotic spindle microtubule dynamics, we carried out
photoactivation experiments while manipulating specific microtubule interactions. We first
eliminated end-on microtubule kinetochore interactions by depleting the NDC80 complex in
U20S cells. In the absence of end-on interactions with kinetochores, photoactivation analyses
remained biphasic with slow and fast turnover populations. Loss of kinetochores increased the
percentage of fast-turnover microtubules and decreased the slow-turnover population. In
addition, the half-time for recovery of the slow population was decreased. These results suggest
that only a portion of slow turnover microtubules are eliminated when end-on attachment of
microtubules is abrogated, leading to the conclusion that other slow turnover populations of
microtubules co-exist within the spindle. We hypothesized that at least one contributor to this
additional slow turnover population were interpolar microtubules. Analysis of monopolar
spindles after treatment of cells with the Eg5 inhibitor, STLC, to eliminate interpolar microtubules
led to a decrease in the half-time for turnover of the slow population, supporting our hypothesis.
Experiments utilizing cold treatment of cells have previously shown that non-kinetochore spindle
microtubules are selectively sensitive to reduced temperature. In photoactivation experiments,
reduction of temperature to ~25°C increased the half times of slow and fast populations when
compared to controls at 37°C, but resulted in only minor changes in proportions of each. Our
studies indicate that the mitotic spindle is comprised of multiple microtubule sub-populations
and that the conventional binary interpretation of photoactivation experiments as reflecting
kinetochore and non-kinetochore microtubule dynamics is an oversimplification. More precise
dissection of the dynamics of microtubule sub-classes are required for a full understanding of the
role of mitotic spindle dynamics in facilitating chromosome movement and cell cycle control in M
phase.
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TICRR/TRESLIN PROTEIN EXPRESSION IS CELL CYCLE REGULATED BY THE CUL4-
DDB1-DTL E3 UBIQUITIN LIGASE

Kimberlie A. Wittig!?*, Courtney G. Sansam?, Tyler D. Noble?, Duane Goins?, Christopher L.
Sansam®2*

Presenter’s e-mail address: kimberlie-wittig@ouhsc.edu

! Department of Cell Biology, University of Oklahoma Health Sciences Center, Oklahoma City, Oklahoma 73104, USA;
2 Cell Cycle and Cancer Biology Research Program, Oklahoma Medical Research Foundation, Oklahoma City,
Oklahoma 73104, USA

DNA replication is the process of duplicating two identical copies of the genome to be equally
divided during every cell division. Deregulation of DNA replication is a leading contributor to
genomic instability and tumorigenesis. Therefore, tight regulation of the number of active
replisomes is crucial to prevent replication stress-induced DNA damage. TICRR/TRESLIN is
essential for DNA replication initiation in yeast, Xenopus, zebrafish, and higher eukaryotes
including humans. The expression level of TICRR and its phosphorylation status determine the
number of replication origins that initiate simultaneously during S-phase. However, the
mechanisms regulating TICRR protein expression throughout the cell cycle are unknown.

In this study, we aimed to evaluate TICRR protein dynamics around the G1/S-phase transition. To
do this, we tagged the endogenous C-terminus of TICRR with mClover in HCT-116 human colon
cancer cells using CRISPR/Cas9 and applied an established flow cytometry assay to detect how
levels of both insoluble and total TICRR change.

We find total TICRR expression is highest in G2/M, decreases with cell division when cells re-enter
G1, and further decreases at the G1/S-phase transition. However, insoluble TICRR levels are
highest in G1 and sharply decrease with S-phase entry. Although total TICRR expression
decreases between G2/M and G1, insoluble TICRR levels increase demonstrating that insoluble
TICRR accumulation in G1 is not due to changes in its expression. In contrast, both total and
insoluble TICRR levels decrease with S-phase entry demonstrating this decrease is at least in part
due to the degradation of TICRR protein. Utilizing proteasomal and neddylation inhibitors, we
show that degradation of TICRR depends on cullin E3 ubiquitin ligases and is specific to S-phase.
Additionally, through two targeted siRNA screens, we have identified CUL4-DDB1-DTL as the
cullin complex necessary for TICRR degradation.

Collectively, our results demonstrate how total and insoluble levels of TICRR change in distinct
ways throughout the cell cycle, and we have elucidated a mechanism for TICRR degradation at
the G1/S transition affecting the levels of protein available for DNA replication initiation during S-
phase. These results suggest a mechanism to control the rate of replication origin firing to
prevent replication stress and DNA damage.

Funding: This work was supported by the National Institutes of Health [R01GM121703] and the
Oklahoma Center for Adult Stem Cell Research. K.A.W. received support from the Drs. Patricia H.
and J. Donald Capra Scholarship Fund.
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SINGLE-PROBE MASS SPECTROMETRY IMAGING STUDIES OF METABOLITES
RELEVANT TO BLOOD VESSEL GROWTHS

Zhu Zou?, Pengchun Yu?, Xiang Tian?, Jie Zhu?, Zhibo Yang?

Presenting author’s email address: zhuzou2017@ou.edu

lUniversity of Oklahoma, Norman, OK, United States, 2Oklahoma Medical Research Foundation, Oklahoma City, OK,
United States

Angiogenesis is found to be related to many diseases, such as diabetic retinopathy and cancer.
TABV (Tumor Associated Blood Vessel) has also been found to play an important role in the
development of cancers. With the obvious severity, there has hardly been effective clinical
treatment on the abnormal blood vessel growth. In our studies, we obtained spatially-resolved
distribution of metabolomic profiles of blood vessels via the Single-probe mass spectrometry
imaging (MSI) method. MSI data were analyzed using Matlab and Python scripts to generate mass
spectrometry images (MSI) in order to compare with optical images. After the spatial information
was registered from MSI image space to optical image space, we were able to select the pixels
with blood vessels and analyze their metabolomic profiles. The change in the abundance of
metabolites can provide molecular information for fundamental understanding of disease
mechanisms and potentially design effective treatment to control or adjust blood vessel growth.

The Single-probe is a homemade device composed of a dual-bore quartz needle and two fused
silica capillaries inserted into two bores of the needle. One capillary provides solvent flowing
through the tip of the probe, where substances are extracted from sample surface through
microscale liquid extraction, and the other capillary delivers solution containing analytes to the
nano-ESI emitter for ionization followed by MS analysis using a Thermo LTQ Orbitrap XL mass
spectrometer. When MS imaging scans are conducted, a pixel-to-pixel scan is done on the section
of samples. With the ion intensities for all different peaks obtained from all pixels, ion images can
be generated to represent the chemical profiles, including the compositions and relative
abundances at designated positions. Optical images are also obtained to locate blood vessels
prior to MSI measurement. Metabolites are identified through tandem MS (MS/MS), and MSI
data are processed and analyzed using automated scripts. MSI images can also be fused with
optical images to obtain improved spatial resolution and correlated locations of histological
hallmarks and metabolites.

Funding: NIH (RO1GM116116, R21CA204706), AHA (19CDA34760260)
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OKLAHOMA

Adam C. Alexander (adam-alexander@ouhsc.edu) 2

aTSET Health Promotion Research Center, Stephenson Cancer Center, University of Oklahoma Health Sciences
Center, Oklahoma City, Oklahoma, United States, ® Department of Family and Preventive Medicine, University of
Oklahoma Health Sciences Center, Oklahoma

Role of funding source: The ongoing research mentioned in this presentation is supported by
funds from the Oklahoma Tobacco Settlement Endowment Trust (R21-02) and Community
Outreach and Engagement Core.

The Stephenson Cancer Center (SCC) is uniquely positioned to provide statewide leadership in
cancer research, treatment, education, and outreach, and its central mission is to engage
communities within Oklahoma to decrease cancer burden, particularly among minority and
under-represented populations. However, engagement with African Americans in Oklahoma is
lacking despite significant cancer disparities. The incidence and mortality rates of cancer are
generally higher among African Americans than Whites in Oklahoma. Most importantly, the 5-
year cancer survival rate for African Americans living in Oklahoma is 47.1%, the lowest survival
rate of all racial/ethnic groups in Oklahoma. African Americans are motivated and eager to
address these significant health challenges, and there is an opportunity for SCC to renew its
relationship and collaborate with community stakeholders to build lasting partnerships that will
shape the direction of African Americans' health in Oklahoma for decades. This presentation will
provide an overview of the planned activities in 2021 to reestablish our connection with
community stakeholders and African Americans in Oklahoma. Topics will include (1) establishing a
research workgroup and a community advisory board for cancer disparity research with African
Americans; (2) monitoring disparities associated with the COVID-19 pandemic and race-related
social unrest and their impact on modifiable lifestyle-related cancer risk factors; and (3) improving
cancer screening behavior among African Americans using mobile health technology and lay
health educators. These efforts will serve as the foundation for building larger community-based
interventions to promote cancer prevention and care and eliminate cancer-related health
disparities among African Americans in Oklahoma.
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TOBACCO USE AND TREATMENT PREFERENCES AMONG ADULTS ACCESSING
SERVICES AT A DAY SHELTER

Laili Kharazi Boozary, M.S.14, Adam C. Alexander, Ph.D.>4, Joseph J. C. Waring, BPH?%, Summer G.
Frank-Pearce, Ph.D., MPH 24, Sarah J. Ehlke, Ph.D.%, Michael S. Businelle, Ph.D.>#4, Amy M. Cohn,
Ph.D.**, and Darla E. Kendzor, Ph.D.3*

! Department of Psychology, Cellular and Behavioral Neurobiology, The University of Oklahoma, Norman, OK,
2Department of Biostatistics and Epidemiology, Hudson College of Public Health, The University of Oklahoma Health
Sciences Center, Oklahoma City, OK, 3 Department of Family and Preventive Medicine, The University of Oklahoma
Health Sciences Center, Oklahoma City, OK, 4 TSET Health Promotion Research Center, Stephenson Cancer Center,
The University of Oklahoma Health Sciences Center, Oklahoma City, OK, ®> Department of Pediatrics, The University of
Oklahoma Health Sciences Center, Oklahoma City, OK

Background: Although smoking rates have declined to 14% among adults in the U.S., 70-80%
adults experiencing homelessness continue to smoke. Approaches are needed to address
persisting tobacco-related health disparities. The current study characterized tobacco use and
treatment preferences among adults accessing day shelter services.

Methods: Adults completed a survey at the Homeless Alliance Day Shelter in Oklahoma City to
assess sociodemographic characteristics, tobacco history, tobacco treatment preferences, and
substance use.

Results: Of participants, 75.2% (n=406) reported current smoking, and most wanted to quit
(57.2%). Current smokers reported smoking 13.9 (SD=10.0) cigarettes per day (CPD; 57.1%
smoked <10 CPD) and had been smoking for 23.3 (SD=12.7) years on average. Smokers were
primarily male (74.9%), 45.7 (SD=11.2) years of age on average, and largely of White (41.1%,
n=167), Black (25.9%, n=105), or American Indian (12.8%, n=52) race. A total of 7.2% (n=29) were
veterans. The most commonly tried cessation aids included the nicotine patch (22.9%), nicotine
gum/lozenges (19.0%), e-cigarettes (ECs; 14.5%), and the Oklahoma Tobacco Helpline (10.1%).
Most had not previously tried any cessation aids (51.7%). Smokers most commonly endorsed cold
turkey (25.1%), nicotine replacement therapy (24.6%), money or gift cards for quitting (17.2%),
prescription medications (16.5%), and switching to ECs (16.0%) as offering the best chance for
quitting. Participants most commonly reported cravings (54.7%), stress/mood (39.4%), habit
(38.7%), and being around other smokers (36.2%) as the most difficult aspects of quitting. A total
of 55.4% of all smokers reported interest in using ECs for smoking cessation and 14.5% had used
ECs in the past 30 days. Smokers who reported past 30-day EC use more often used
fruit/candy/other flavored (50.9%) or menthol/mint (22.0%) ECs vs. tobacco flavored (15.3%) ECs,
and more frequently perceived some (39.0%) or extreme/a lot of risk (28.8%), vs. no/little risk
(32.2%) associated with EC use. Past 30-day cannabis use (51.5%), heavy drinking (58.8%), and
injection drug use (12.5%) were prevalent, as were mental illnesses including Generalized Anxiety
Disorder (28.1%), Posttraumatic Stress Disorder (26.9%), and Major Depressive Disorder (22.5%).

Conclusion: Findings suggest that homeless shelter guests were interested in smoking cessation,
though evidence-based treatments were underutilized. Smokers may benefit from education
about cessation aids along with increased access. A focus on non-traditional smoking cessation
approaches including EC switching and financial incentives for quitting may be warranted, and
non-tobacco substance use and mental health problems may need to be considered and
potentially addressed as part of a broader treatment approach.
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MEASURING DNA DAMAGE TO ASSESS THE USE OF ELECTRONIC CIGARETTES AS A
TOBACCO HARM REDUCTION STRATEGY

Mayilvanan Chinnaiyan?, Vengatesh Ganapathy?, Balaji Sadhasivam?, Yan D. Zhao?, Theodore L.
Wagener??, Lurdes Queimado®?

Departments of !Otorhinolaryngology, and 2Biostatistics & Epidemiology; 3TSET Health Promotion Research Center,
Stephenson Cancer Center, The University of Oklahoma Health Sciences Center. *Center for Tobacco Research, The
Ohio State University Comprehensive Cancer Center, and °The Ohio State University Wexner Medical Center.

Background and Aims: Millions of smokers across the U.S. struggle to quit tobacco daily. Nicotine
replacement and counseling are essential tools in every smoking cessation plan. Electronic
cigarettes (EC) deliver plasma nicotine levels similar to that seen in smokers, and deliver less
chemicals than tobacco smoke. Thus, addressing the role of ECs in tobacco harm reduction is
essential. Towards that goal, we quantified DNA damage in the oral epithelial cells of exclusive
combustible tobacco users and dual users of EC devices.

Methods: Adult smokers who were not planning to quit were randomized to 3 distinct groups:
“Usual Brand Cigarettes” (UBC), 2" generation ECs (G2), or 3" generation ECs (G3), and provided
free tobacco products according to assigned group. Tobacco product use details, CO level, blood,
saliva, oral mucosa and urine samples were collected at each visit. DNA was extracted from oral
cells and damage was quantified by g-PADDA, at 3 time point visits (Week 0, 4, 12). Data analysis
was performed using ANOVA model.

Results: Data from 93 participants (UBC=35, G2=27 and G3=31) are included in this report. At
enrolment (week 0), there were no significant differences in age, sex or tobacco product use
across groups. At 12 weeks, CO levels and combustible tobacco use were significantly reduced in
G2 and G3 dual users (UBC=18+10, G2=6+7, G3=7+7 cig/day). A significant reduction in the levels
of oral mucosa DNA damage at 4 and 12 weeks (2 to 6 fold) was observed in dual users of
combustible tobacco and G2 EC devices, but not G3 devices, when compared with exclusive
combustible tobacco users.

Conclusion: Our study shows that when provided with EC devices, smokers significantly reduced
the number of combustible cigarettes smoked. Dual users of combustible tobacco and G2 EC
devices have significantly lower the levels of DNA damage in their oral mucosa compared with
exclusive combustible tobacco or G3 dual users. These data suggest that 2" generation EC
devices are an effective harm reduction tool.

Grant support: NIH/NCI (R0O1CA204891, Wagener; RO1CA242168, Queimado) and PHF
(Queimado). Dr. Queimado holds a PHF Endowed Chair in Otorhinolaryngology.
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CONFLICTING INFORMATION EXACERBATES EMOTION-RECOGNITION DEFICITS IN
TEENAGERS AT RISK FOR CARCINOGEN SUBSTANCE USE OR ABUSE

B. Espinoza-Varas

Communication Sciences & Disorders, OU Health Sciences Center

Among teenagers, an early marker of risk for carcinogen substance use or abuse (CSUA) is failure
to comply with role-model verbal directives such as “quit smoking, say no to alcohol,” the
compulsory nature of which is conveyed by emotional voice tones (lenient, stern, angry, etc.);
understanding the causes of this failure is critical for preventing and rehabilitating CSUA. Among
other things, complying requires sensitivity to and correct recognition of the voice-tone emotion,
especially in information- or response-conflict conditions that impose executive-function
demands (e.g., engaging inhibitory control upon hearing “quit smoking”). In addition to
activating automatic, bottom-up as well as voluntary, top-down attention mechanisms, the
emotional voice tone elicits negative affect, and feedback from emotion neural activity (e.g.,
amygdala) could help activate and sustain neural activity necessary for behavioral control (e.g.,
prefrontal cortex). Here, the effects of imposing information or response conflict (i.e., executive-
functions demands) on the ability to discern the voice tone (lenient versus stern) of impeding
(e.g., quit!) or instigating (e.g., do it!) verbal directives were measured in three conditions: 1) in
the absence of information conflict; 2) while attempting to inhibit potent but inappropriate
responses prompted by conflicting ear-laterality information (inhibitory-control demands); and 3)
while having to switch between incompatible response-mapping rules from trial to trial
(cognitive-flexibility demands). Participants included two non-CSUA teenager samples, one with
positive (FH+) the other with negative (FH-) family history of alcohol-use disorder, but matched
in intelligence, depression, anxiety, handedness, socioeconomic status, and Child Behavior Check
List scores. In all conditions, the percent voice-tone recognition errors were significantly larger in
FH+ than in FH- teenagers, and larger with instigating than with impeding verbal directives. The
between-sample differences were small in the absence of conflict but grew larger with laterality
and more so with set-shifting conflict, suggesting that emotion recognition deficits of FH+
teenagers are more pronounced when dealing with information and /or response conflict (e.g.,
complying with parental versus peers verbal directives). Deficits in the recognition of voice-tone
emotions could account in part for the increased risk of CSUA in FH+ teenagers. Research funded
by the Alcohol Beverage Medical Research Foundation.
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THE RELATIONSHIP BETWEEN TRAVEL BURDEN AND HPV-ASSOCIATED CANCER
SURVIVAL OUTCOMES: AN ANALYSIS OF THE UNIVERSITY OF OKLAHOMA MEDICAL
CENTER CANCER REGISTRY, 2005-2019

Sameer V. Gopalani! (Sameer-Gopalani@ouhsc.edu), Lance Ford!, Hanh Dung Dao?, Nancy
Etzold?, Janis E. Campbell', Amanda E. Janitz!

! Department of Biostatistics and Epidemiology, Hudson College of Public Health, 2 University of Oklahoma Medicine
Cancer Registry

Introduction: Travel burden for cancer can impact diagnosis, treatment, and patient outcomes.
However, the relationship between travel burden from HPV-associated cancer (cervical, vulvar,
vaginal, penile, anal, and oropharyngeal cancers) and survival outcomes remains poorly
understood. Therefore, we 1) estimated the 5-year survival rates and 2) assessed the association
between travel distance to a cancer center and overall survival for patients with HPV-associated
cancers.

Methods: Patients included in this study (N=3,407) received care for HPV-associated cancers at
the University of Oklahoma Medical Center (OUMC) from January 1, 2005 to December 31, 2019.
Network analysis was conducted in ArcGIS (v10.8) to individually calculate the unidirectional
distance from each patient’s geocoded residential address at diagnosis to OUMC. Patients were
categorized based on short (<25 miles), intermediate (25-74.9 miles), and long (75+ miles) travel
distances to define our study exposure. The outcome of interest was overall survival and defined
as the time from the date of initial diagnosis to the date of last contact. Survival analyses were
undertaken in SAS (v9.4) using Kaplan-Meier estimation and Cox proportional hazard models to
evaluate the association between travel distance and overall survival.

Results: Of the 3,407 patients who received treatment for an HPV-associated cancer at OUMC,
1,547 (45.4%) traveled a short distance to OUMC, while 773 (22.7%) and 1,087 (31.9%) traveled
intermediate and long distances, respectively. The proportion of deaths were 33.2% (513/1547),
41.5% (321/773), and 36.0% (391/1087) among the short, intermediate, and long travel distance
groups, respectively. Furthermore, the 5-year survival rates were 66%, 60%, and 63% for the
short, intermediate, and long travel distance groups, respectively. In univariate analysis, travel
distance to treatment was associated with overall survival (p=0.003). The hazard of death was
1.26 (unadjusted hazard ratio [HR]; 95% confidence interval [Cl]: 1.10, 1.45) times greater among
patients in the intermediate travel group compared to those in the short distance group. We
observed no difference in the hazard of death among patients in the long distance group
compared to those in the short distance group (unadjusted HR=1.14; 95% Cl: 1.0, 1.3). The
findings of this study are limited by the moderately high percentage of censored observations
(64%).

Conclusions: Initial findings from our analysis indicate that patients in the intermediate distance
group had a higher hazard of death than those who traveled the shortest distance to OUMC.
Future analyses will consider the association between travel distance and overall survival in the
presence of confounders and effect modifiers.

Acknowledgement of Funding: LF, HDD, and SG are supported by the Hudson Fellows in Public
Health program through the University of Oklahoma Health Sciences Center.



CIGARETTE SMOKING AND QUIT BEHAVIORS ARE ASSOCIATED WITH SEXUAL
ORIENTATION TRANSITION BETWEEN WAVES 1 AND 4 OF THE POPULATION
ASSESSMENT OF TOBACCO AND HEALTH (PATH) STUDY

Afsheen Hasan, Sydney A. Martinez

Presenting author’s email: Afsheen-Hasan@ouhsc.edu
Department of Biostatistics and Epidemiology

Funding: No funding

Introduction: Sexual and gender minority (SGM) populations experience poorer health outcomes
compared to their non-SGM counterparts. Studies suggest individuals who change sexual
orientation over time report increased substance use. We examined sexual orientation transition
and the association between that transition and smoking prevalence and quit behaviors.

Methods: Data from Waves 1 and 4 of PATH were used to examine transition of sexual
orientation among adults age 18 years and older and the association between sexual orientation
transition and cigarette use. We calculated weighted proportions and performed chi-square tests
to examine if the transition in sexual orientation was associated with smoking prevalence and
quit behaviors from Wave 1 to Wave 4.

Results: Overall, 21,285 adults participated in both waves. Based on weighted proportions, 5.2%
of US adults identified as Lesbian, Gay, Bisexual or something else (LGB) at Wave 1, of whom
34.7% (n=426) transitioned to straight by Wave 4. Among individuals who identified as straight in
Wave 1, 1.8% (n=494) transitioned to LGB by Wave 4. Current smoking status remained similar
among individuals who were LGB in both waves (30.9% in 1 and 31.4% in 4), straight in both
waves (17.6% in 1 and 17.9% in 4), and LGB in Wave 1 and straight in Wave 4 (21.9% in 1 and
22.1% in 4). Current smoking prevalence significantly increased between waves for individuals
who identified themselves as straight in Wave 1 and LGB in Wave 4 (18.9% in 1 and 22.9% in 4).
Individuals who transitioned from straight to LGB were significantly less likely to quit

smoking. Among this group, only 14.8% of Wave 1 current smokers were no longer smoking at
Wave 4 compared to 16.7% for those who remained LGB, 17.9% for those who remained straight,
and 19.8% for those who were LGB and then straight.

Conclusion: Although smoking prevalence is highest among LGB individuals, the burden of
increasing smoking and unsuccessful quitting is higher among individuals who transition from
straight to LGB status. Examining smoking patterns among individuals experiencing transition in
SGM identity is essential to address disparities in these unique populations.
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POTENTIAL OF PHARMACEUTICAL INTERVENTION IN PLATELETS AND CANCER
POSITIVE FEEDBACK LOOP

Zitha Redempta Isingizwe! and Doris M. Benbrook, PhD'2

!Department of Pharmaceutical Sciences ?Stephenson’s Cancer Center, University of Oklahoma Health Sciences
Center, Oklahoma City, 73104

Significance: High platelet counts and advanced stage of ovarian cancer go hand-in-hand in
promoting each other in a feed-forward loop that results in coagulation and chemotherapy
resistance.

Objective and Hypothesis We sought to develop an experimental model of the positive
interactions between platelets and cancer cells and test the hypothesis that interference with
platelet clotting will inhibit this interaction.

Approach: The contribution of platelets to cancer or normal epithelial cell spheroid’s size and
density were evaluated using a magnetic 3D cancer spheroids assay. Viability of these spheres
was evaluated using MTT and SRB cytotoxicity assays and H&E staining. The shear-free platelet
aggregation assay was performed in the presence of cancer cells to evaluate their contribution to
platelets stimulation. Furthermore, we evaluated possible interruption of this feed-forward loop
using antiplatelet agents: aspirin—a cyclooxygenase (COX)-1 and -2 inhibitor, celecoxib—a
selective COX-2 inhibitor, clopidogrel—an ADP binding inhibitor, dipyridamole—an ADP uptake
inhibitor, eptifibatide—a platelet’s GP IIb/llla inhibitor, and prostacyclin—a platelet aggregation
inhibitor.

Results: Incubation of platelets with cancer spheroids as they are forming decreased the size and
density of the spheres within 15 minutes of exposure. Cytotoxity assays and H&E staining
indicated that these spheres were live and viable. Western blot analysis suggested that the
process was independent of E-Cadherin, N-cadherin or occluding expression. Incubation of cancer
cells with platelets caused clumping of platelets in a cancer cells number-dependent manner.
Pre-treating platelets with up to 1mM of aspirin, clopidogrel, dipyridamole, and prostacyclin did
not prevent cancer cell-induced aggregation, unlike celecoxib, which prevented aggregation at
high concentrations, and eptifibatide, which was able to prevent aggregation at low
concentrations as 0.1 uM.

Conclusions: The positive interaction between platelets and cancer cells can be mimicked in co-
culture conditions. This interaction appears to involve platelets GPlIb/llla binding, but not
prostaglandins, E- and N-cadherin or occludin.

This project was funded by NCI R01 CA196200
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EFFECT OF CONTINUED TOBACCO USE ON HEAD AND NECK CANCER TREATMENT
OUTCOMES AND PATIENT SURVIVAL

Matthew Krutz?, Rachad Mhawej?, Vijay Raj?, Lane Driskill?, Geraldine Chissoe?, Pawan Acharya?,
Daniel Zhao?#, Lurdes Queimado®3

Departments of Otorhinolaryngology, *Cell Biology, and *Biostatistics & Epidemiology; 3TSET Health Promotion
Research Center, Stephenson Cancer Center, The University of Oklahoma Health Sciences Center, Oklahoma.

Background and Aims: Resistance to chemo and/or radiation therapy presents a major obstacle in
the long-term effectiveness of cancer treatment. Following an initial head and neck cancer
diagnosis, continued tobacco use is causally related to both all-cause and cancer-specific
mortality. Here, we evaluate the impact of smoking cessation in therapy response and survival
outcomes among patients with head and neck cancer who presented as smokers at diagnosis.

Methods: Patients diagnosed with oral or oropharyngeal squamous cell carcinoma who were
treated with intent to cure (n=324) at the OU Medical Center between 2006 and 2018 were
included in this study. Clinical and demographic data was retrospectively collected. Patients were
grouped by smoking status at diagnosis: never smoker, former smoker, or current smoker.
Current smokers were further separated into two groups based on whether they quit smoking
before treatment initiation or not. Primary outcomes included response to first line of therapy
and overall survival. Categorical and continuous variables were analyzed by chi-square and t-test,
respectively. Difference in survival between groups was estimated by cox proportional-hazards
model.

Results: 106 patients were never-smokers, 82 were former smokers, and 136 were current
smokers. There were no differences in age and sex across groups. Within the current smoker
group, 56 (41%) stopped smoking before initiating cancer therapy. Current smokers who quit
before initiating cancer treatment achieve higher rates of complete response to first line therapy
than those who continue to smoke (86 % versus 72.5%). Current smokers who quit before cancer
therapy had significantly higher overall survival (p=0.02) than current smokers who continued to
smoke during cancer therapy.

Conclusions: Our study shows that patients who continue smoking during chemo-radiation have
decreased response to cancer therapy and lower overall survival compared to patients who
stopped smoking before cancer treatment. Thus, patients who quit smoking at diagnosis of head
and neck cancer can obtain a survival benefit.

Grant support: Presbyterian Health Foundation (PHF) and NIH/NCI (RO1CA242168, LQ). Dr.
Queimado holds a PHF Endowed Chair in Otorhinolaryngology.
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HYPERTENSION DRUG OLMESARTAN MEDOXOMIL PROMOTES COLONIC
TUMORIGENESIS IN AOM-INDUCED CRC RAT MODEL

Nandini B Kumar, Venkateshwar Madka, Yuting Zhang, Gopal Pathuri, Janani Panneerselvam,
Nicole Stratton, Anil Singh, Chinthalapally V Rao
cv-rao@ouhsc.edu

Center for Cancer Prevention and Drug Development, Hem-Onc Section, Department of Medicine, Stephenson
Cancer Center, University of Oklahoma Health Sciences Center, Oklahoma City, OK

Some retrospective studies suggest an inverse risk-association between the use of angiotensin
signaling inhibitors and colorectal cancer (CRC). The angiotensin receptor blocker olmesartan
medoxomil (OLM) is commonly prescribed for hypertension treatment. Here we sought to
determine the chemopreventive efficacy of OLM using the azoxymethane (AOM)-induced CRC rat
model. Male and female F344 rats (n=6/gender/group) were randomized and subcutaneously
injected with 20 mg/kg of AOM once weekly for two weeks. One week later, AIN76-A diets
containing OLM (0 ppm to 480 ppm) were fed to rats. Six weeks after treatment, rats were
euthanized and evaluated for toxicity and aberrant crypt foci (ACF) inhibition. OLM-fed rats,
particularly at 2160 ppm, showed signs of toxicity. There was a modest decrease in the total ACFs
without any change multicrypt ACFs in male rats; however in females there was an increase in
multicrypt ACFs as compared to the control diet group. For tumor efficacy evaluation, 5-week-old
F344 rats were randomized (n=30/gender/group) and CRC was induced as above. At the
adenoma stage (12-weeks after AOM-treatment), rats were administered OLM (0, 20 and 40
ppm) in the diet for 33 weeks, and colonic tumors were evaluated. In the control group, there
was a huge disparity in colonic tumor incidence and multiplicity between genders with ~3-fold
less tumors in female rats. Surprisingly, colon tumor incidence was significantly increased (3-fold;
P<0.0002) in the OLM-treated female rats (77% OLM vs 24% control). Colon tumor multiplicity
analysis also showed tumor promoting effects. In the 20 ppm OLM-treated male and female rats,
colonic adenocarcinoma multiplicities were increased by ~91% (p<0.01) and ~362% (p<0.0001),
respectively, when compared with their respective controls. Although there was no dose
response, similar tumor promoting effects were found in 40 ppm OLM-treated rats. To
understand male vs female colon tumor disparities and OLM tumor promoting effects, we carried
out RNA-Seq analysis of colonic tumors. Reflecting tumor data, gene expression analysis also
showed significant differences between male and female rats with respect to type ll-interferon,
PI3K-AKT, cholesterol, lipid droplet, mucin, IL-3, cell-cycle and nucleotide GPCR signaling
pathways. OLM treatment significantly upregulated 586 and 740 genes, and downregulated 648
and 564 genes in male and female rat tumors, respectively. Of the 293 common genes identified,
Irx5, Lrrnl, Ly6g6e, Sccpdh, Hoxd12, Igfbp1, Krt81 and DSC3 were upregulated up to 245-fold;
and Rfxapll, Serpinb3a, REg3b, Bncl and Ak4 were down-regulated 10 - 200-fold with OLM
treatment. In conclusion, chronic administration of OLM did not provide any chemopreventive
benefit against colonic tumors in the AOM-induced F344 rat CRC model. Further studies are
warranted to assess the risk of colon cancer associated with long-term OLM use, particularly in
females. (Supported by NCI HHSN261201500038l)
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BESTATIN, A LTA4 HYDROLASE INHIBITOR PREVENTS INTESTINAL TUMORS IN THE
APC MUTANT RODENT MODELS REPRESENTING FAP PATIENTS

Venkateshwar Madka, Gopal Pathuri, Hari Prasad Gali!, Nandini Kumar, Nagendra Sastry Yarla,
Anh Bao, Adam S Asch?, CV Rao
Presenting author’s email: vmadka@ouhsc.edu, cv-rao@ouhsc.edu

Center for Cancer Prevention and Drug Development, *College of Pharmacy, University of Oklahoma HSC, Oklahoma
City, OK, 2Stephenson Cancer Center, Department of Medicine

Colorectal cancer (CRC) is the third most common cancer in the United States with an estimated
145,600 new cases and 51,020 deaths in 2019. Studies suggest leukotriene B4 (LTB4) synthesized
by leukotriene A4 hydrolase (LTA4H) enzyme plays a role in carcinogenesis. LTA4H over
expression and increased LTB4 levels were found in CRC tissues that correlated with stage and
poor survival. Hence we investigated repurposing bestatin (Ubenimex), an orally active potent
reversible small molecule inhibitor of LTA4H to prevent CRC in high-risk FAP patients using APC
mutant preclinical rodent models. Six week old Apc™™* male and female mice (n>15) were
assigned to control and treatment groups. After administering bestatin (0 ppm or 1000 ppm) in
diet for 14 weeks, mice were euthanized and intestines were evaluated for tumors.

Control diet fed Apc™™* mice developed colonic tumor with multiplicity at 1.35+0.16
(Mean*SEM) in males and 0.86+0.13 in females. Colonic tumor incidence was 91% and 73% in the
male and female mice respectively. Additionally, Apc™"* mice developed 30.52+1.66 (male) and
29.57+2.74 (female) small intestinal polyps (SIP). Dietary bestatin led to strong suppression of
intestinal tumor development. While bestatin treated male mice had 55% less colonic tumors
(0.60+0.21; p<0.01), the female mice had 59% less colon tumors (0.35+0.12; p<0.008) as
compared to their respective controls. Importantly colonic tumor incidence was inhibited by
>50% in both genders. Bestatin administration was reduced colonic tumor incidence by 56%
(p<0.001) in male and 52% (p<0.026) in female mice. Small intestinal polyps (SIPs) were also
significantly less in the treated mice compared to untreated. Male mice developed 29% less SIP
(21.67+2.32; p<0.006) while female had showed 46% fewer SIP (16.00+1.98; p<0.0005) in
comparison to control diet fed group.

PIRC (polyposis in rat coli) rats model that replicates CRC in FAP patients. PIRC rats (n=6) at 8
weeks age were randomized by polyp number after colonoscopy, and assigned to control and
bestatin (1000 ppm) groups for 8 weeks. Colonic polyp development in each rat was evaluated by
colonoscopy after treatment. Bestatin treatment led to strong suppression of colonic polyps. In
the post-treatment period significantly lower (~72% less; p<0.005) colonic polyps were observed
in PIRC rats. Pharmacokinetic analysis suggested dietary bestatin yielded substantial levels of
agent in serum (15ug/mL) and colon content (up to 250 pg/g). LTB4 levels in the plasma and
colon tumors were also significantly lowered by ~70% (p<0.004) and ~26% (p<0.01). Colonic
tumors from the treated animals also showed an increase in NK and NKT cells suggesting
immune-modulatory effects of the agent. In summary bestatin demonstrated excellent safety
profile, pharmacokinetics, and chemopreventive effects against CRC in preclinical models and
warrants further validation clinically.
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THE IMPACT OF GUT MICROBIAL TOXINS AND PGE2 ON IL-23 PRODUCTION AND ITS
ROLE IN OBESITY ASSOCIATED COLORECTAL TUMORIGENESIS

Janani Panneerselvam?, Venkateshwar Madka?, Rajani Rai?, Parthasarathy Chandrakesan?,
Courtney W. Houchen?, Dharambir K. Sanghera3, Katherine T. Morris?, Chinthalapally V. Rao?
Janani-panneerselvam@ouhsc.edu

Center for Cancer Prevention and Drug Development, 12Stephenson Cancer Center, 3Department of Pediatrics,
University of Oklahoma Health Sciences Center, Oklahoma City, OK.

Colorectal cancer (CRC) is the second leading cause of cancer deaths in the United States. Studies
indicate that excessive intake of high-fat diet (HFD) promotes CRC by modulating gut
microbiome-associated inflammatory mediators. Recent evidence suggests that interleukin-23
(IL-23) plays an important role in the impact of a HFD on obesity, the gut microbiome and colon
carcinogenesis. Our study aimed to elucidate the role of IL-23 in obesity associated CRC and
explore an anti-IL-23 approach for prevention and treatment. First we profiled human plasma
(n=15/arm) for circulating IL-23 levels and found significantly higher levels (p<0.0001) in obese
individuals (BMI>30). In addition, IL-23 expression was evaluated in colonic tumors from both
humans and preclinical rodent models. Data from the Cancer Genome Atlas showed significant
over expression (p<0.0001) of IL-23A in CRC tumors (n=262) compared to normal tissue (n=41).
This overexpression correlated with reduced disease free survival. Levels of both IL-23 and its
receptor (IL23R) were evaluated in matched human CRC tissues and sporadic (AOM-induced rat
CRC) rodent model when compared to matched normal mucosa by western blot and IHC and
confirmed overexpression in CRC. These data reveal a clear association of IL-23 overexpression
with both obesity and colonic tumorigenesis. To understand IL-23 production in the context of
gut microbial toxins and PGE2 levels, we performed several mechanistic studies to mimic the
tumor microenvironment. To elucidate PGE2-mediated regulation of IL-23 in colon tumorigenesis
we studied both macrophages and dendritic cell lines in in vitro and ex vivo conditions. The
immune cells treated with either PGE2 or bacterial toxins (LPS/LTA) showed a significant increase
in IL-23 production which associated with macrophage polarization and dendritic cell phenotypic
changes. Interestingly, when CaCo2 cancer cells were co-cultured with PGE2/LTA-LPS-educated
macrophages or dendritic cells, the cancer cells displayed enhanced IL-23 along with increased
tumor cell proliferation and self-renewal. Upon addition of human recombinant IL-23 directly to
cancer cells (CaCo2 and HCT116), the cells exhibited increased IL-23R expression along with
enhanced self-renewal, cell migration and invasive properties as well as loss of epithelial barrier
permeability. In ex-vivo experiments we found that treatment of rat colon tumors with PGE2
increased the expression of IL-23 compared to normal mucosa. Overall our study results
demonstrate that IL-23 is associated with both obesity and poor survival of CRC patients and that
PGE2 and gut microbe toxins play an important role in IL-23-associated colonic tumor
progression. This newly identified nexus represents a potentially important target for prevention
of obesity associated colorectal cancer.

Funding provided by Kerley-Cade Chair Endowment and Stephenson Cancer Center.



The impact of gut microbial toxins and PGE, on IL-23 production and its role
in obesity associated colorectal tumorigenesis
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from F344 rats (carcinogen-induced CRC) were q 0 j 0 | || . 2 = bt
) - 2 = g
Z?]Iili?;stiesd and used for protein expression Veh Control AA PGE, Veh Control AA PGE, 5 Ve AAPGEZVE LTALPS
. 300 _
In vitro study: z B =0 . .
»>Colon cancer cells were treated with = 200 - 5 ’ 2 o = *
recombinant human IL-23. Cells were used = o - . 5 200 = B s0d  wwn e
for organoid culture, migration, invasion j = 100 - S 0l = =] =
assays, and cell lysates were prepared for ] ﬁ ] éw_ —— =
western blotting analysis. Control LTA LPS - Control LTA LPS £ —
»THP-1 derived iDCs and macrophages were 2 V€ AAPGE2VC LTA LPS

educated with Arachidonic acid (AA), (50uM),
PGE, (104M), LTA (ougim) and Lps |IMAJORIEINDINGS AND CONCLUSIONS I — |
(1ug/ml) for 24 hours. The culture conditioned »TCGA COAD data base demonstrated that IL-23A is highly expressed across all stages of primary colon cancer tissues than in the normal tissues.
medium was collected for IL-23 (ELISA) High expression of IL-23A is associated with increased bodyweight in colon cancer samples and reduced disease free survival.
analysis. »We observed a significant increase in the expression level of IL-23A and its receptor IL-23R in colon cancer tissues of human, and preclinical rodent
colon cancer models.
>>C.o—culture of educated D_Cs/macrophages »Our findings demonstrated that IL-23 directly enhances aggressiveness of colon cancer by increasing the proliferation, migration, invasion and self-
with CaCo2 _Ce"S were carried out and the renewal ability of colon tumor cells with loss of epithelial barrier function.
culture medium was collected for IL-23 5 our in vitro study results demonstrated that obesity associated pro-inflammatory factors (AA, PGE2) and bacterial toxins (LTA, LPS) induces DC and
(ELISA) analysis and tumor cells were utilized macrophages mediated IL-23 production and its mediated colon cancer progression.
for organoid culture. »Our results highlight the potential impact of obesity associated pro-inflammatory mediators and gut microbial toxins on innate immune cells to
produce IL-23 for obesity-mediated colon cancer progression.
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		156		0.147		0.175		0.178										540nm correction		0.035		0.034				0.034		0.034				0.035		0.037				0.033		0.033

						0.181

		313		0.2835		0.315		0.3145																								0.1

						0.314												THP-MAC-24h		PGE2-1						PGE2-2						Control-1						Control-2

		625		0.578		0.608		0.609										Abs 450nm		0.222		0.212				0.225		0.211				0.158		0.162				0.161		0.163

						0.61												540nm correction		0.037		0.037				0.038		0.04				0.041		0.036				0.039		0.04

		1250		0.9205		0.958		0.9515

						0.945												THP-MAC-24h

		2500		1.9675		2.05		1.9985												LTA-1						LTA-2						LPS-1						LPS-2

						1.947				Concentration (pg/ml)		Final conc after dilution factor						Abs 450nm		0.348		0.264				0.345		0.27				0.3		0.266				0.28		0.283

		DMSO-1		0.0875		0.121		0.1185		81								540nm correction		0.036		0.038				0.038		0.04				0.038		0.038				0.035		0.04

						0.116

						0

		DMSO-2		0.087		0.119		0.118		80.375

						0.117

						0

		AA-1		0.107		0.129		0.138		105.375

						0.147

						0																		Veh Control		AA		PGE2

		AA-2		0.111		0.13		0.142		110.375														81		105.375		157.87

						0.154																		80.375		110.375		156.625				Avg		SD		TTEST

						0																Avg		80.6875		107.875		157.2475		Veh Control		80.6875		0.4419417382

		PGE2-1		0.149		0.185		0.18		157.875												SD		0.4419417382		3.5355339059		0.8803479426		AA		107.875		3.5355339059		0.0084785982

						0.175																								PGE2		157.2475		0.8803479426		0.0000827617

						0								dilution

		PGE2-2		0.148		0.187		0.179		156.625

						0.171

						0																		Control		LTA		LPS

		Control-1		0.0905		0.117		0.1215		84.75														84.75		269.125		239.125

						0.126																		86		268.5		237.875

						0																Avg		85.375		268.8125		238.5

		Control-2		0.0915		0.122		0.1225		86												SD		0.8838834765		0.4419417382		0.8838834765

						0.123																										Avg		SD		TTEST

						0																								Control		85.375		0.8838834765

		LTA-1		0.238		0.312		0.269		269.125																				LTA		268.8125		0.4419417382		0.0000145106

						0.226																								LPS		238.5		0.8838834765		0.0000333178

						0

		LTA-2		0.2375		0.307		0.2685		268.5

						0.23

						0

		LPS-1		0.214		0.262		0.245		239.125

						0.228

						0

		LPS-2		0.213		0.245		0.244		237.875

						0.243

						0

														dilution
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		Control		0.4419417382		0.4419417382

		LTA		0.4419417382		0.4419417382

		LPS		3.5355339059		3.5355339059
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Sheet1

		x		y

		Concentration (pg/ml)		Average Abs -Blank		Absorbance at 450nm corrected		Average Abs.

		0		0		0.031		0.031										Std(pg/ml)		0				39.1				78.1				156				313				625				1250				1000

						0.031												Abs 450nm		0.036		0.037		0.104		0.113		0.143		0.143		0.21		0.218		0.342		0.336		0.648		0.651		0.998		0.99		2.094		2.002

		39.1		0.041		0.068		0.072										540nm correction		0.005		0.006		0.036		0.037		0.035		0.036		0.035		0.037		0.027		0.022		0.04		0.041		0.04		0.045		0.044		0.055

						0.076

		78.1		0.0765		0.108		0.1075										MAC-CaCo2-24h		DMSO-1						DMSO-2						AA-1						AA-2

						0.107												Abs 450nm		0.18		0.177				0.179		0.176				0.278		0.22				0.25		0.242

		156		0.147		0.175		0.178										540nm correction		0.035		0.035				0.034		0.035				0.034		0.036				0.035		0.031										0.038		0.039

						0.181																																												0.037		0.038

		313		0.2835		0.315		0.3145																								0.1														0.035		0.035

						0.314												MAC-CaCo2-24h		PGE2-1						PGE2-2						Control-1						Control-2								0.034		0.036

		625		0.578		0.608		0.609										Abs 450nm		0.276		0.288				0.28		0.289				0.185		0.18				0.185		0.189						0.036		0.038

						0.61												540nm correction		0.036		0.038				0.035		0.036				0.036		0.035				0.041		0.04						0.036		0.035

		1250		0.9205		0.958		0.9515

						0.945												MAC-CaCo2-24h

		2500		1.9675		2.05		1.9985												LTA-1						LTA-2						LPS-1						LPS-2

						1.947				Concentration (pg/ml)		Final conc after dilution factor						Abs 450nm		0.276		0.266				0.28		0.263				0.256		0.252				0.253		0.251

		DMSO-1		0.1125		0.145		0.1435		112.25								540nm correction		0.038		0.039				0.038		0.039				0.037		0.038				0.04		0.039

						0.142

						0

		DMSO-2		0.112		0.145		0.143		111.625

						0.141

						0

		AA-1		0.183		0.244		0.214		200.375

						0.184

						0																		DMSO		AA		PGE2

		AA-2		0.182		0.215		0.213		199.125														112.25		200.375		239.125

						0.211																		111.625		199.125		244.125				Avg		SD		TTEST

						0																Avg		111.9375		199.75		241.625		DMSO		111.9375		0.4419417382

		PGE2-1		0.214		0.24		0.245		239.125												SD		0.4419417382		0.8838834765		3.5355339059		AA		199.75		0.8838834765		0.0000633164

						0.25																								PGE2		241.625		3.5355339059		0.0003771997		0.0037656574

						0								dilution

		PGE2-2		0.218		0.245		0.249		244.125

						0.253

						0																		Control		LTA		LPS

		Control-1		0.116		0.149		0.147		116.625														116.625		223.5		203.5

						0.145																		116		224.125		198.5

						0																Avg		116.3125		223.8125		201

		Control-2		0.1155		0.144		0.1465		116												SD		0.4419417382		0.4419417382		3.5355339059

						0.149																										Avg		SD		TTEST

						0																								Control		116.3125		0.4419417382

		LTA-1		0.2015		0.238		0.2325		223.5																				LTA		223.8125		0.4419417382		0.0000169006

						0.227																								LPS		201		3.5355339059		0.0008838909

						0

		LTA-2		0.202		0.242		0.233		224.125

						0.224

						0

		LPS-1		0.1855		0.219		0.2165		203.5

						0.214

						0

		LPS-2		0.1815		0.213		0.2125		198.5

						0.212

						0

														dilution
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				MDA-MB-231		pg/ml																SUM 159PT		pg/ml

				Control		329																Control		289

				Regorafenib-2h		92																Regorafenib-2h		47

				Control+5Gy 2h		307																Control+5Gy 2h		210

				Regorafenib+5Gy 2h		66																Regorafenib+5Gy 2h		44

				Control		5124																Control		7607

				Regorafenib-24 h		1016																Regorafenib-24 h		893

				Control		5642																Control		6488

				Regorafenib+5Gy 24h		802																Regorafenib+5Gy 24h		770
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				Concentration		OD

				0		0
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Sheet1

		x		y

		Concentration (pg/ml)		Average Abs -Blank		Absorbance at 450nm corrected		Average Abs.

		0		0		0.031		0.031										Std(pg/ml)		0				39.1				78.1				156				313				625				1250				1000

						0.031												Abs 450nm		0.036		0.037		0.104		0.113		0.143		0.143		0.21		0.218		0.342		0.336		0.648		0.651		0.998		0.99		2.094		2.002

		39.1		0.041		0.068		0.072										540nm correction		0.005		0.006		0.036		0.037		0.035		0.036		0.035		0.037		0.027		0.022		0.04		0.041		0.04		0.045		0.044		0.055

						0.076

		78.1		0.0765		0.108		0.1075										DC-CaCo2-24h		DMSO-1						DMSO-2						AA-1						AA-2

						0.107												Abs 450nm		0.185		0.182				0.18		0.179				0.22		0.206				0.21		0.208

		156		0.147		0.175		0.178										540nm correction		0.039		0.036				0.035		0.034				0.036		0.037				0.034		0.032								0.039		0.036

						0.181																																										0.036		0.037

		313		0.2835		0.315		0.3145																								0.1																0.036		0.035

						0.314												DC-CaCo2-24h		PGE2-1						PGE2-2						Control-1						Control-2										0.034		0.034

		625		0.578		0.608		0.609										Abs 450nm		0.254		0.266				0.26		0.264				0.183		0.185				0.184		0.186								0.035		0.035

						0.61												540nm correction		0.036		0.035				0.035		0.036				0.034		0.034				0.035		0.034								0.034		0.036

		1250		0.9205		0.958		0.9515

						0.945												DC-CaCo2-24h

		2500		1.9675		2.05		1.9985												LTA-1						LTA-2						LPS-1						LPS-2

						1.947				Concentration (pg/ml)		Final conc after dilution factor						Abs 450nm		0.236		0.24				0.241		0.24				0.21		0.216				0.212		0.209

		DMSO-1		0.115		0.146		0.146		115.375								540nm correction		0.035		0.035				0.034		0.035				0.034		0.036				0.035		0.036

						0.146

						0

		DMSO-2		0.114		0.145		0.145		114.125

						0.145

						0

		AA-1		0.1455		0.184		0.1765		153.5

						0.169

						0																		DMSO		AA		PGE2

		AA-2		0.145		0.176		0.176		152.875														115.375		153.5		213.5

						0.176																		114.125		152.875		216				Avg		SD		TTEST

						0																Avg		114.75		153.1875		214.75		DMSO		114.75		0.8838834765

		PGE2-1		0.1935		0.218		0.2245		213.5												SD		0.8838834765		0.4419417382		1.767766953		AA		151.3125		2.2097086912		0.0003303274

						0.231																								PGE2		214.75		1.7678		0.0001952553		0.0004377551

						0								dilution

		PGE2-2		0.1955		0.225		0.2265		216

						0.228

						0																		Control		LTA		LPS

		Control-1		0.119		0.149		0.15		120.375														120.375		186.625		155.375

						0.151																		121		190.375		151.625

						0																Avg		120.6875		188.5		153.5

		Control-2		0.1195		0.149		0.1505		121												SD		0.4419417382		2.6516504294		2.6516504294

						0.152																										Avg		SD		TTEST

						0																								Control		120.6875		0.4419417382

		LTA-1		0.172		0.201		0.203		186.625																				LTA		188.5		2.6516504294		0.0007848213

						0.205																								LPS		153.5		2.6516504294		0.0033392088

						0

		LTA-2		0.175		0.207		0.206		190.375

						0.205

						0

		LPS-1		0.147		0.176		0.178		155.375

						0.18

						0

		LPS-2		0.144		0.177		0.175		151.625

						0.173

						0

														dilution
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				MDA-MB-231		pg/ml																SUM 159PT		pg/ml

				Control		329																Control		289

				Regorafenib-2h		92																Regorafenib-2h		47

				Control+5Gy 2h		307																Control+5Gy 2h		210

				Regorafenib+5Gy 2h		66																Regorafenib+5Gy 2h		44

				Control		5124																Control		7607

				Regorafenib-24 h		1016																Regorafenib-24 h		893

				Control		5642																Control		6488

				Regorafenib+5Gy 24h		802																Regorafenib+5Gy 24h		770
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				Concentration		OD

				0		0

				39.1		0.041

				78.1		0.0765
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		DMSO		0.8838834765		0.8838834765
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Sheet1

		x		y

		Concentration (pg/ml)		Average Abs -Blank		Absorbance at 450nm corrected		Average Abs.

		0		0		0.031		0.031										Std(pg/ml)		0				39.1				78.1				156				313				625				1250				1000

						0.031												Abs 450nm		0.036		0.037		0.104		0.113		0.143		0.143		0.21		0.218		0.342		0.336		0.648		0.651		0.998		0.99		2.094		2.002

		39.1		0.041		0.068		0.072										540nm correction		0.005		0.006		0.036		0.037		0.035		0.036		0.035		0.037		0.027		0.022		0.04		0.041		0.04		0.045		0.044		0.055

						0.076

		78.1		0.0765		0.108		0.1075										DC-CaCo2-24h		DMSO-1						DMSO-2						AA-1						AA-2

						0.107												Abs 450nm		0.185		0.182				0.18		0.179				0.22		0.206				0.21		0.208

		156		0.147		0.175		0.178										540nm correction		0.039		0.036				0.035		0.034				0.036		0.037				0.034		0.032								0.039		0.036

						0.181																																										0.036		0.037

		313		0.2835		0.315		0.3145																								0.1																0.036		0.035

						0.314												DC-CaCo2-24h		PGE2-1						PGE2-2						Control-1						Control-2										0.034		0.034

		625		0.578		0.608		0.609										Abs 450nm		0.254		0.266				0.26		0.264				0.183		0.185				0.184		0.186								0.035		0.035

						0.61												540nm correction		0.036		0.035				0.035		0.036				0.034		0.034				0.035		0.034								0.034		0.036

		1250		0.9205		0.958		0.9515

						0.945												DC-CaCo2-24h

		2500		1.9675		2.05		1.9985												LTA-1						LTA-2						LPS-1						LPS-2

						1.947				Concentration (pg/ml)		Final conc after dilution factor						Abs 450nm		0.236		0.24				0.241		0.24				0.21		0.216				0.212		0.209

		DMSO-1		0.115		0.146		0.146		115.375								540nm correction		0.035		0.035				0.034		0.035				0.034		0.036				0.035		0.036

						0.146

						0

		DMSO-2		0.114		0.145		0.145		114.125

						0.145

						0

		AA-1		0.1455		0.184		0.1765		153.5

						0.169

						0																		DMSO		AA		PGE2

		AA-2		0.145		0.176		0.176		152.875														115.375		153.5		213.5

						0.176																		114.125		152.875		216				Avg		SD		TTEST

						0																Avg		114.75		153.1875		214.75		DMSO		114.75		0.8838834765

		PGE2-1		0.1935		0.218		0.2245		213.5												SD		0.8838834765		0.4419417382		1.767766953		AA		151.3125		2.2097086912		0.0003303274

						0.231																								PGE2		214.75		1.7678		0.0001952553		0.0004377551

						0								dilution

		PGE2-2		0.1955		0.225		0.2265		216

						0.228

						0																		Control		LTA		LPS

		Control-1		0.119		0.149		0.15		120.375														120.375		186.625		155.375

						0.151																		121		190.375		151.625

						0																Avg		120.6875		188.5		153.5

		Control-2		0.1195		0.149		0.1505		121												SD		0.4419417382		2.6516504294		2.6516504294

						0.152																										Avg		SD		TTEST

						0																								Control		120.6875		0.4419417382

		LTA-1		0.172		0.201		0.203		186.625																				LTA		188.5		2.6516504294		0.0007848213

						0.205																								LPS		153.5		2.6516504294		0.0033392088

						0

		LTA-2		0.175		0.207		0.206		190.375
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						0
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		x		y

		Concentration (pg/ml)		Average Abs -Blank		Absorbance at 450nm corrected		Average Abs.

		0		0		0.031		0.031										Std(pg/ml)		0				39.1				78.1				156				313				625				1250				1000

						0.031												Abs 450nm		0.036		0.037		0.104		0.113		0.143		0.143		0.21		0.218		0.342		0.336		0.648		0.651		0.998		0.99		2.094		2.002

		39.1		0.041		0.068		0.072										540nm correction		0.005		0.006		0.036		0.037		0.035		0.036		0.035		0.037		0.027		0.022		0.04		0.041		0.04		0.045		0.044		0.055

						0.076

		78.1		0.0765		0.108		0.1075										MAC-CaCo2-24h		DMSO-1						DMSO-2						AA-1						AA-2

						0.107												Abs 450nm		0.18		0.177				0.179		0.176				0.278		0.22				0.25		0.242

		156		0.147		0.175		0.178										540nm correction		0.035		0.035				0.034		0.035				0.034		0.036				0.035		0.031										0.038		0.039

						0.181																																												0.037		0.038

		313		0.2835		0.315		0.3145																								0.1														0.035		0.035

						0.314												MAC-CaCo2-24h		PGE2-1						PGE2-2						Control-1						Control-2								0.034		0.036

		625		0.578		0.608		0.609										Abs 450nm		0.276		0.288				0.28		0.289				0.185		0.18				0.185		0.189						0.036		0.038

						0.61												540nm correction		0.036		0.038				0.035		0.036				0.036		0.035				0.041		0.04						0.036		0.035

		1250		0.9205		0.958		0.9515

						0.945												MAC-CaCo2-24h

		2500		1.9675		2.05		1.9985												LTA-1						LTA-2						LPS-1						LPS-2

						1.947				Concentration (pg/ml)		Final conc after dilution factor						Abs 450nm		0.276		0.266				0.28		0.263				0.256		0.252				0.253		0.251

		DMSO-1		0.1125		0.145		0.1435		112.25								540nm correction		0.038		0.039				0.038		0.039				0.037		0.038				0.04		0.039

						0.142

						0

		DMSO-2		0.112		0.145		0.143		111.625

						0.141

						0

		AA-1		0.183		0.244		0.214		200.375

						0.184

						0																		DMSO		AA		PGE2

		AA-2		0.182		0.215		0.213		199.125														112.25		200.375		239.125

						0.211																		111.625		199.125		244.125				Avg		SD		TTEST

						0																Avg		111.9375		199.75		241.625		DMSO		111.9375		0.4419417382

		PGE2-1		0.214		0.24		0.245		239.125												SD		0.4419417382		0.8838834765		3.5355339059		AA		199.75		0.8838834765		0.0000633164

						0.25																								PGE2		241.625		3.5355339059		0.0003771997		0.0037656574

						0								dilution

		PGE2-2		0.218		0.245		0.249		244.125

						0.253

						0																		Control		LTA		LPS

		Control-1		0.116		0.149		0.147		116.625														116.625		223.5		203.5

						0.145																		116		224.125		198.5

						0																Avg		116.3125		223.8125		201

		Control-2		0.1155		0.144		0.1465		116												SD		0.4419417382		0.4419417382		3.5355339059

						0.149																										Avg		SD		TTEST

						0																								Control		116.3125		0.4419417382

		LTA-1		0.2015		0.238		0.2325		223.5																				LTA		223.8125		0.4419417382		0.0000169006

						0.227																								LPS		201		3.5355339059		0.0008838909

						0

		LTA-2		0.202		0.242		0.233		224.125

						0.224

						0

		LPS-1		0.1855		0.219		0.2165		203.5

						0.214

						0
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						0.212

						0

														dilution
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E-CIGARETTE AEROSOL ALTERS MITOCHONDRIA DNA DAMAGE AND BIOGENESIS

Balaji Sadhasivam?, Vijay Raj?, Elizabeth H. Hahn'3, Vengatesh Ganapathy’ Theodore L.
Wagener??, Lurdes Queimado?’3
Balaji-sadhasivam@ouhsc.edu

Departments of !Otolaryngology- Head and Neck Surgery, 2Cell Biology, 3TSET Health Promotion Research Center,
Stephenson Cancer Center, The University of Oklahoma Health Sciences Center, Oklahoma. “Center for Tobacco
Research, The Ohio State University Comprehensive Cancer Center, and *The Ohio State University Wexner Medical
Center.

Background: Mitochondria generates cellular energy through oxidative phosphorylation.
Impaired mitochondrial function increases reactive oxygen species (ROS), and is associated with a
wide range of disorders including cancer. Alterations in mitochondrial DNA (mtDNA) copy
number, a biomarker of mitochondrial dysfunction, play a role in the progression of diverse
cancers, including oral carcinoma. E-cigarettes are advertised as a safer alternative to
combustible tobacco, and its use skyrocked among US teens and adults. Recently, we reported
that e-cigarette increases ROS and oxidative DNA damage in oral epithelial cells. Herein, we
performed a pilot study to assess the effects of e-cigarette use on mitochondrial DNA.

Aims: (1) To measure mtDNA damage in the oral mucosa of e-cigarette users. (2) To dissect the
effect of e-cigarette aerosol on oral mtDNA damage and copy number using an in vitro model.

Methods: Oral epithelial cells were collected from 12 e-cigarette users before and after a 2 h ad
libitum vaping session. To mimic users’ exposure, cultured, oral epithelial cells (POE9n) were
exposed for 2 h to e-cigarette aerosol extracts (~¥30 ng/ml nicotine) and samples were collected
at various time points. mtDNA damage was quantified using LORD-Q. Relative mtDNA copy
number was calculated using a nuclear gene as reference. Data were analyzed by student t-test.

Results: In the e-cigarette user group, 10 out of 12 vapers showed decreased mtDNA damage in
oral epithelial cells after a 2 h vaping session compared with respective participants before vaping
(p<0.001). In vitro, exposure of oral epithelial cells to e-cigarette aerosol extracts for 2 h lead to a
significant (p<0.05) decrease in mtDNA damage 30 minutes post-exposure. No significant decrease
in mtDNA damage was observed immediately after exposure. There was a significant increase
(p<0.01) in mitochondrial copy number after 2 h of exposure, which persisted at 30 min post-
exposure.

Conclusion: Our data reveal for the first time that exposure to e-cigarette aerosol decreases overall
mtDNA damage levels in both user and tissue culture settings. Our in vitro data suggest that an
increase in mitochondrial biogenesis accounts for the observed decrease in mtDNA damage.
Further studies are warranted to fully understand the impact of e-cigarette use in mitochondrial
biogenesis and the health implications of these findings.

Grant support: This work was supported by the NIH/NCI (RO1CA204891, Wagener; RO1CA242168,
Queimado) and the Presbyterian Health Foundation (Queimado).
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CANCER THERAPEUTICS POSTERS
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CHEMOTHERAPY-INDUCED VASCULAR COGNITIVE IMPAIRMENT: ROLE OF ENDOTHELIAL SENESCENCE*
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ANTI-CANCER EFFECTS OF DANDELION’S EXTRACT ON CERVICAL CANCER CELLS*
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A LOCAL INTERVENTION-BASED THERAPY USING AN IMMUNOLOGICALLY MODIFIED NANOSYSTEM FOR
MAMMARY TUMORS IN MICE
Wei R. Chen

PH-LOW INSERTION PEPTIDE PHARMACOKINETICS INFLUENCED BY SEQUENCE CHARACTERISTICS*
Alex N Frickenstein

OCCURRENCE AND TIMING OF ADVANCED CARE DISCUSSIONS IN RECURRENT OVARIAN CANCER
PATIENTS PARTICIPATING IN CLINICAL TRIALS REMAIN TO BE OPTIMIZED*

Anjalika Gandhi

PLECTIN-1 CONTRAST AGENT IDENTIFIES PANCREATIC CANCER
Jordan Hagood

IL-1B PRODUCTION VIA STING SIGNALING ENHANCES ANTITUMOR MEMORY FORMATION*
Ashley R. Hoover

MODEL OPTIMIZATION AND CHEMOPREVENTION OF IPMN DRIVEN PDAC IN KPSD4 MOUSE MODEL*
Gaurav Kumar

SCRNASEQ ANALYSIS AND VISUALIZATION FOR BREAST TUMOR-INFILTRATING IMMUNE CELLS UPON
LASER IMMUNOTHERAPY*
Kaili Liu
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Michelle Zalles



CHEMOTHERAPY-INDUCED VASCULAR COGNITIVE IMPAIRMENT: ROLE OF
ENDOTHELIAL SENESCENCE

Chetan P. Ahire'?, Priya Balasubramanian?, Stefano Tarantini!, Tamas Kiss', Adam Nyul-Toth?,

Zoltan Ungvari!, Anna Csiszar!?
!Department of Biochemistry and Molecular Biology; 2Department of Pathology, University of Oklahoma Health
Sciences Center

Introduction: There is evidence from case studies on long-term cancer survivors that
chemotherapy induces progressive adverse effects on cognitive function in 30 to 50% of patients.
Although chemotherapy affects multiple cognitive domains, no strategies exist to
prevent/reverse chemotherapy induced cognitive impairment (CICI). Progress in this field is
hampered by the lack of adequately controlled clinical studies and preclinical models, making it
difficult to investigate the underlying mechanisms of CICl. We have established an innovative
mouse model, p16-3MR mice treated with the chemotherapeutic drug paclitaxel (PTX) to address
this question.

Hypothesis: Although chemotherapeutics does not cross the blood-brain barrier; endothelial cells
lining blood vessels are exposed to the highest concentrations of these drugs, making them
uniquely vulnerable to drug-induced DNA damage and cellular senescence. Our working
hypothesis is that chemotherapy-induced endothelial senescence is a major contributor to
neurovascular dysfunction, dysregulation of cerebral blood flow and blood-brain barrier (BBB)
disruption contributing to impaired cognitive function.

Results: Behavioral assessment with radial arm water maze test provided evidence for impaired
cognitive function following chemotherapy (p<0.05). Endothelial vasodilator dysfunction affects
cognitive function; thus, functional hyperemia responses and the BBB integrity were assessed in
the somatosensory cortex. The results from control and PTX-treated animals showed that
endothelial-dependent cerebral blood flow responses were markedly attenuated (p=0.07) and
BBB integrity (p=0.0412) is compromised in PTX treated mice. Treatment with PTX has also been
observed to cause vascular rarefaction in the somatosensory cortex (p<0.05). DNA damage was
observed in the cortex of PTX treated mice quantitively. The number and activation level of
microglia (p=0.0001) increased significantly in response to PTX treatment. Flow cytometry-based
analysis of cerebrovascular endothelial cells proved that senescent endothelial cells have
accumulated in the brain following chronic PTX treatment. Endothelial senescence has also
contributed to inflammatory cytokine production and neuroinflammation.

Conclusion: Our results prove that PTX treatment induces cellular senescence in
cerebromicrovascular endothelial cells via DNA damage response, which contributes to vascular
rarefaction, decreased cerebral blood flow and loss of BBB integrity, thus inducing
neuroinflammation and CICI.

Acknowledgment: This work was supported by the AHA 20PRE35211043, SCC Pilot Award, SCC
Trainee and Travel Award.
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ANTI-CANCER EFFECTS OF DANDELION’S EXTRACT ON CERVICAL CANCER CELLS

Mahnoor Ahsan, Kayley McBride, Melville Vaughan, and Christina Hendrickson
Center for Interdisciplinary Education and Research, and Department of Biology, University of Central Oklahoma

According to the American Cancer Society Journal, 1,806,590 new cancer cases and 606,520
cancer deaths are expected to occur in 2020 in the United States. Despite the development of
many forms of cancer therapy, there continues to be a high rate of death among patients.
Existing cancer therapies can be very expensive, placing immense economic distress on afflicted
families who are coping with this disease. Certain plant-derived products have pharmaceutical
uses due to their anti-cancer effects. Dandelion (Taraxacum officinale) could be one of them.
Dandelion is widely accessible, it grows throughout the world and has long been consumed safely
as part of Middle Eastern and Ancient Chinese Medicine due to its anti-inflammatory and anti-
carcinogenic properties. The mechanism of its effect on cancer cells is still unclear. This study
investigated the anti-cancer effects of Dandelion on cervical cancer cells known as Hela cells. It
was hypothesized that the anti-cancer activity of dandelion extract acts by disrupting key cellular
processes in tumor cells, which could result in growth inhibition, cell death and an overall
decrease in their invasiveness.

Dandelion Whole Extract (DWE) was prepared, filtered, freeze-dried and resuspended in cell-
growth media. Hela cells and normal human cervical cells (HCEC) were maintained under
standard in vitro cell culture conditions, then treated with DWE concentrations between 8 to O
mg/ml for 96 hours. For a more realistic 3-dimensional approach, cells were cultured into
collagen lattices to form artificial tumors and treated with similar varying concentrations of DWE.
Our results showed that DWE inhibited proliferation and invasion while promoting programmed
cell death in Hela cells, but did not have such effects on HCEC cells.

This study supports the possible use of dandelion as a natural source of anti-cancer compounds
against cervical cancer. Screening compounds derived from herbal plants, like dandelion, is an
exciting approach for discovering new anti-cancer drugs. This study could potentially improve
cancer treatment by unveiling cellular and molecular mechanisms behind anti-proliferative and
anti-invasion effects of dandelion that are getting popularized as a cancer treatment.

This research is funded by INBRE and UCQO’s STLR and RCSA.
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A LOCAL INTERVENTION-BASED THERAPY USING AN IMMUNOLOGICALLY MODIFIED
NANOSYSTEM FOR METASTATIC MAMMARY TUMORS IN MICE

Wei R. Chen, Ashley Hoover, and Kaili Liu
Stephenson School of Biomedical Engineering

Nanoparticles have great potential in biomedical applications as drug carrier and therapeutic
agents. Specially synthesized nanosystems could integrate different therapeutic and diagnostic
agents and synergize different treatment modalities. We developed an immunologically modified
nanosystem for the treatment of metastatic cancers by synergizing photothermal therapy (PTT),
chemotherapy, and immunotherapy. Specifically, we used reduced graphene oxide (rGO) as a
platform to load mitoxantrone (MTX), a chemotherapeutic agent, and SB-431542 (SB), a
transforming growth factor beta (TGF-B) inhibitor. In our in vivo studies using 4T1 mouse
mammary tumor model, intratumoral administration of rGO/MTX/SB, followed by non-invasive
irradiation of a near-infrared laser, could control both local primary tumors and inhibit distant
metastases. Most treated mice resisted tumor rechallenge and developed tumor-specific
immunity. We determined that rGO-based PTT induced immunogenic tumor cell death, providing
tumor-specific antigens, using rGO as an immunoadjuvant. We also found that the use of SB
changed the tumor microenvironment and improved the therapeutic effect of MTX-generated
chemotherapy and rGO-based PTT. These effects were synergized to induce an effective
antitumor immunity, as evidenced by the increased infiltration of tumor-specific cytotoxic CD8* T
lymphocytes and decreased infiltration of regulatory T cells (Tregs) in distal tumors. This unique
rGO/MTX/SB nanosystem, together with targeted laser irradiation, could present an effective
clinical tool against metastatic cancers, particularly considering the fact that all the components
of this specific nanosystem, as well as the near-infrared laser, have been used in humans.

Acknowledgement: This work was supported in part by the NIH/NCI (RO1CA205348-01) and the
Oklahoma Center for the Advancement of Science and Technology (HR16-085). The authors also
acknowledge the support of the Charles and Peggy Stephenson Chair endowment fund.
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PH-LOW INSERTION PEPTIDE PHARMACOKINETICS INFLUENCED BY SEQUENCE
CHARACTERISTICS

Alex N Frickenstein™?", Abhi Sammykuty?3, Molly W McNally?3, Lacey R McNally?3

*Presenting Author (africk256@ou.edu)

1 Stephenson School of Biomedical Engineering, University of Oklahoma, Norman, OK 70319, USA, 2Stephenson
Cancer Center, University of Oklahoma, Oklahoma City, OK, 73104, USA, 3Department of Surgery, University of
Oklahoma, Oklahoma City, OK, 73104, USA.

Purpose: Pancreatic ductal adenocarcinoma (PDAC) is projected to be the second leading cause
of cancer-related deaths in the United States. Curative options for PDAC remain limited due to
patient incompatibility with therapeutic options and a lack of effective PDAC-targeting options.
pH-low insertion peptide (pHLIPs) have been studied as molecular targeting agents for PDAC,
responding to the acidic tumor microenvironment produced by tumor metabolism. While many
pHLIP sequences have been assessed, the relation between pHLIP characteristics, such as
hydrophobicity and estimated pKa, and pharmacokinetic behavior is not well understood.
Through approximating these trends, more effective pHLIPs may be designed. This study
demonstrates the connection between pHLIP properties and pharmacokinetic behavior.

Methods: In vitro, PDAC cells from cell lines S2VP10L or S2013Q were plated with media of pH
7.4,6.8, 6.6, or 6.4. Known pHLIP sequences V7, V3, and wild-type, alongside non-inserting
negative control K7, were used to treat in vitro cells. Alternative pHLIP sequences possessing
different hydrophobicity, aromaticity, and pK, values from known sequences were similarly used.
All pHLIPs were conjugated to fluorescent dye molecules before treating cells. pH-specific tumor
targeting by each pHLIP was assessed by NIR fluorescent signal intensity from treated wells. In
vivo pharmacokinetic modelling was performed in mouse models orthotopically implanted with
S2VP10L cells. Dye-conjugated pHLIPs that demonstrated in vitro pH-targeting were administered
by tail-vein injection. MSOT analysis was used to track fluorescent signal from the pHLIPs in organ
and tumor tissue at rational time points. Ex vivo organ fluorescence was assessed for secondary
pharmacokinetic data. Arterial input function and physiological compartment models were used
to model pHLIP pharmacokinetics based on collected data.

Results: pHLIPs demonstrated pH-specific targeting in vitro and in vivo. pH limits of commonly
used pHLIPs were established alongside pharmacokinetic restrictions.

Conclusions: The pharmacokinetic properties of select pHLIPs are innately favorable for in vivo
tumor-targeting, though sequence modification may improve results.

Acknowledgement of Funding: This work was supported by NIH grants RO1CA205941,
RO1CA212350, and RO1EB020125.
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OCCURRENCE AND TIMING OF ADVANCED CARE DISCUSSIONS IN RECURRENT
OVARIAN CANCER PATIENTS PARTICIPATING IN CLINICAL TRIALS REMAIN TO BE
OPTIMIZED

Anjalika Gandhi MD, Blaire Scott, Spencer Hall, Sara Vesely PhD, Debra Richardson MD

Department of Gynecologic Oncology, Stephenson Cancer Center of OU Health

Objectives: In women with recurrent ovarian cancer (ROC), advanced care planning (ACP) such as
advanced directives (AD), code status, and timely hospice referral should be addressed. In the
clinical trial (CT) focused Stephenson Cancer Center (SCC), treatment with novel potentially life-
prolonging therapies may alter timing of discussions. Our study compares patterns of ACP
between CT and non-CT ROC patients.

Methods: All patients 218 years who had ROC and were ever treated at SCC for during the year of
2015 were reviewed. Patients who ever (n=84) versus never (n=41) participated in a therapeutic
CT were compared. Chi-square or Fisher’s exact tests and two sided t-tests or Wilcoxon Rank-Sum
tests compared demographic data and ACP variables using an a=0.05. Multivariable logistic
regression estimated adjusted odds ratios (aOR) adjusted for CT participation, age, and Charlson
comorbidity index.

Results: 125 patients were identified, 67% participated in CTs. Cohorts were similar in most
demographic and histopathologic characteristics. Caucasian patients comprised 95% of the CT
cohort vs 80% of non-CT patients (p=0.0205). Median duration of follow up after first recurrence
was 856 days in trial patients vs 308 days in non-trial patients (p<0.0001). In unadjusted analyses,
CT participants more frequently discussed AD (36% vs 17% non-trial patients, p=0.0321). Rates
medical power of attorney (MPOA) discussion (54% in both), code status discussion (43% vs 27%
in non-CT patients), and palliative care referral (49% vs 37% in non-CT patients) were similar.
Median time between first recurrence and code status discussion was significantly longer in CT
versus non-CT participants (731 days (IQR 102-1376) versus 57 days ((IQR 38-565), p=.0379). Of
81 deceased patients, though rates of hospice enrollment were similar (74% CT versus 71% non-
trial), CT patients more frequently died in the hospital (22.8% vs 8.7%) or a care facility (14% vs
0%) (p=0.0311). ACP discussions and palliative care referrals tended to occur either during or
after CT. In adjusted analyses, palliative care referral was the only significant predictor of
discussions of code status (aOR 3.69, 95% Cl 1.67-8.152), AD (aOR 14.46, 95% Cl 5.04-41.49), and
MPOA (aOR 8.71, 95% Cl 3.66-20.73). Participation in neither late phase nor phase 1 trials
significantly predicted the odds of ACP.

Conclusions: The time between the recurrence and code status discussions was significantly
longer in CT participants, and ACP discussions occurred typically during or after a trial. ACP
occurred more frequently when patients were referred to palliative care, independent of
participation in either late phase or phase 1 CT. Prioritizing ACP and supportive care referral,
especially in CT participants, may improve these rates and optimize end of life care.
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PLECTIN-1 CONTRAST AGENT IDENTIFIES PANCREATIC CANCER

Jordan Hagood,1,2 William M. MacCuaig,1,3 Catherine Vopat,1,3 Alex Frickenstein,1,3 Molly W.
McNally,1,2 Abhilash Samykutty,1,2 Barish Edil,1,2,3 Lacey R. McNally.1,2,3

Presenting author email address: Jordan-Hagood@ouhsc.edu
IStephenson Cancer Center, University of Oklahoma, Oklahoma City, OK; 2Department of Surgery, University of
Oklahoma, Oklahoma City, OK; 3Department of Biomedical Engineering, University of Oklahoma, Norman, OK.

Purpose: New methods in the imaging of pancreatic ductal adenocarcinoma can be used to
improve diagnosis and treatment. Plectin-1 has been identified as an upregulated protein on the
surface of pancreatic cancer cells. Our goal was to develop a plectin-1 targeted contrast agent to
improve detection of pancreatic cancer.

Methods: We developed a plectin-1 contrast agent by combining a novel plectin-1 ligand
conjugated to IR750-amine dye. The fluorescent and optoacoustic signal of the plectin-1 contrast
agent was confirmed using UV-spectroscopy and multispectral optoacoustic tomography. Plectin-
1 positive and negative cells were treated with the plectin-1 contrast agent in vitro. Near-infrared
fluorescent imaging was used to compare the resulting signal. Plectin-1 contrast agent binding
was confirmed using flow cytometry.

Results: In comparison to plectin-1 negative cells, plectin-1 positive cells treated with the
fluorescent probe showed significant increase in signal p<0.05. The results of this study indicate
that plectin-1 is a unique biomarker of pancreatic cancer cells and can be further used as a target
for the imaging of pancreatic tumors in vivo.

Work funding provided by NIH grants R01-EB020125, R01-CA212350, and R01-CA205941.
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IL-1B PRODUCTION VIA STING SIGNALING ENHANCES ANTITUMOR MEMORY
FORMATION

Ashley R. Hoover!?, Kaili Liu, Xiao-Hong Sun?, Wei R. Chen'
lUniversity of Oklahoma, 20klahoma Medical Research Foundation

To treat metastatic tumors, our lab has developed a unique approach that combines tumor
ablative therapy with immunotherapy. We have termed this approach laser immunotherapy (LIT).
LIT uses the combination of local laser ablation and local administration of an immunostimulant
directly into the tumor to induce tumor-specificimmune responses. Our pre-clinical studies and
preliminary clinical trials demonstrated that the synergy of tumor ablative therapy and
immunotherapy could not only destroy the treated primary tumors but also eradicate untreated
metastases, leading to long-term survival and tumor resistance. Through single cell RNA
sequencing (scRNAseq) on the tumor infiltrating leukocytes, we discovered that type | IFNs and
the proinflammatory cytokine IL-1p are the dominant cytokines produced following LIT
treatment. Further in vivo and in vitro analysis revealed that glycated chitosan (GC), the immune
stimulating component of LIT, stimulates the production of type | IFN and IL-1 through STING
signaling in dendritic cells (DCs). Furthermore, we discovered that the synergy of type | IFN and
IL-1B production via STING signaling in DCs is crucial for the development of T cell memory
following LIT and preventing tumor growth upon re-challenge of LIT cured survivors. The data
presented within will reveal the role of IL-1B in enhancing anti-tumor memory responses
generated via GC making it more suitable for immunotherapy than currently approved adjuvants.

Funding: RO1CA205248-01A1 NIH



'(580-914H) ABojouyoa) pue 8oUSIOS JO JUSLUISOUBAPY IO} JOJUSD BUWOUEPO 84} PUe (8¥E502YD
1OY) UiesH jo sajnysu| [euoneN 'S'N ayy wody syuesb Aq ped ul papoddns sem Apnis siyl

sjuawabpajmouyoy

*sjaAa] uolssaidxa aplidad Jown) pue Ajunwiwi

Jownyiiue 1|7 ul uonouny gL-7| uo Ajjeoyioads Buisnooy ale sjuswiiadxa juanny

1n

Buimoljoy Alowsw [esiBojounwiwi Jo uolesauab 8y} Ul paAjoAul si gL-T| pajelpaw ONILS
‘Buijeubis ONILS ybnoiyy gi-T1 pue NI | 8dA} jo uononpoid @ seanpul 9O
‘uolssalbolid Jowny wouy pajoajosd 1abuo| ou ale asuodsas NH|

| 2dAy e ul Jusloyep s|ewlue Se | |7 JO 108} dnnadelay) ay) 1o} [eoNLD 18 SN4| | 9dAL

uoisnjouo?)

'10dSIT3 1o} 8sn Jsje| Joj paAIasaid pue paje|os! aJam sayhoousids
‘spuiodpus [ES1Y}@ PaYoeal JoWN) Sy} 8dUQ "YIMOIB JoWN) 10} PAIOJUOW SI9M S|eWIue 8y}
abus|leyd Jown) JaYy ‘asuodsal Jownjiue oyidads |99 1 +8ad9D & dojaAsp jou op abusjjeyoal
uodn siown) moub jey) sjewiue adA} pjim pue snobAzola}ay ONILS paina-L|7 0} 21nbBig

'a’l apndad

#8L 921 8L e Ll

0
08 =
$03T 2
g8g ¢
01258
wELIWBW] = =
8dAL pIM mm 5l

.
S|ewuy ﬂn_._ Bag Jowny
Ucm—_!__m_._uﬁm paund 1N
'SLOdSIT3 104 pasn pue

paje|os! alem susa|ds ‘Juswieal) 1sod sAep g 1|7 Yim pajeal) alem Asy) (WOG ) payoeal siown}
Y} 9OUQ "S||99 JoWwN} QL. 4-91 g UIM paje|nooul aiom sjewiuy ‘Juawiealy |17 3sod shAep g adKy
PlIm 0} Jejiwis s[|32 | ,8d9D 21193ads Jown) dojaaap sjewiue snobAzoialay ONILS "6 a4nbBig

4
g
]
)
BEL apndag
5
mr,.e.ve (fe %vw
9 . 4 1
§ X £
& 7 rB O
]
n,(f
. Nwm Q_WS£
v g oz
238 . _ﬁam
E 3
g % oF

L2 oo L1 opdag

*(dnoub s pueigepliH w "JJ YHM Uoleloge||oo

ul) sanss|} asnow Ay)leay jou pue s||@o Jowny 0 4-919 Aq Ajjeayoads Aq passaldxe aie

ey sepndad Buisn s| 0S| 10} paysanley sem uaa|ds ay) pue a2l Jown) paulewal (g=u) sjewiue
asay) dlew Aep-09 ay) Ag "sAep 09 Jo} paiojiuow Sem Yymolb Jown] ‘siowny 0L 4-9L g Uim yueyy
a)soddo ay) uo pabusjieyoal aiem sjewiue adA} pjim paino-| |7 -asuodsai |99 | ,8@9D duIoads
Jown) e dojaAap 99J) Jowin} paulewsal ey} sjewlue pabuajjeydsal-jown} ‘paind-1|7 ‘g anbi4

'a’l epndad

g8l 921l 8L 12 L

o o
o = N
sapfloousidg
Gag/048

(=]

o8

s|ew|uy Bupeag Jown]-uoN

pabuajjeyssy paing LI

*901W snobAzoiaey ONILS 8y} Ul paonpai Ajjesnewe.lp

s1 g1L-11 "sDAINg snobAzossiay ON|LS pue adA} pliaa ul jusjeainba Apeau si uononpoud N4| | 8dAL
"VSI13 10} Juejeusadns sy} jo Bunsaasey oy Jjoud D9 YIm sinoy g 10} paje|nwins aiem soaiNg “siieo
puap paALIap mollew auoq ul gi-| pue Nd| | 2dAj Jo uononpoud ayj seonpui 99 2 ainbiy

o > oY oY > oY
\ 0 W o° (%@% S o
AL FA <V N &V

K X

‘aN . aN
002
g oor F
3 09 3

=)
S
~

009

AR
uoljesjuaduc)

[= [=

8 8

3 g

(1w/Bd)

uoljesjuasuo)
[N TTELTIT Y

g

SooCooo I

SEoaSh-

oNdI INdI

"J09jop Alowsw e Bunsabbns s|oJjuod pajealjun auy) se ajel

Jejiwis e je siown) malb sjewiue pabus|ieyd-al Juaoyap ONILS "Umolb Jowny 10} S|0Juod aApsod
se pasn aiam (abuajleyo s|) s|ewiue Juaioyep ON|LS pue snobAzoiajey ONILS SAIEN uey ajisoddo
8y} Uo siown} 0L 4-9L9 Uim pabusjjeyo-ai a1em 391w JusIdap pue snobAzoisley ONILS PaInd-L|7
‘Aiowaw [esjBojounwiwi Jo uonesaualb ayj Joy pasinbai s| ONILS "9 a4nbig

aBuajeys Jaye skeg

aBuajeys Jaye sfeq

09 oF 0z o

R
|eAIING JUBdlad

§ §
(UL BUWIN|OA Jowny

+EL W] pofiusyeys-oy

wELLwow ] poBusyieys-oy
.. o0k +ELLWaW Y anEN ooy

Jownj 0L4-918 |BAIAINS

YImous) Jowun)

‘Juswieal) Buimojjoy sAep g 1o} paiojuow

SEM [BAIAINS PUE YMoIB JoWwn| "pajeajun ¥aj Jo | |7 UM pajes} a1om SIOWn} (Wog () Payoeal
sIown} 8y} 8oUQ "siown} 0. 4-91.9 YIM nﬂm_:ooc_ QUM 99|UW JuBIdYEP puE SNoBAZOIB)EY £/ | WBW |
“LI7 Buimoyjoy siown} 01.4-919 J0 ay3 1o} 3|q Isip s1 ONILS °G 24nbBiy

Jusunea) Joye sieq jusugeas) saye sheg

09 o 0z % 09 o
T
o
[
¥ o
—_— e 4 s
L o
£
w. SELMWOWY I
{5 LELLWeWL 1]
LELLWLL] pajERsun

Jownj gi4-919 1eaang YImousy Jowng
‘Juawieal} Buimojjoy sAep Q9 10} palojuow
SEM [eAIAINS pue YIMmoIB Jown| "pajeasjun Ja| 1o || YIM pajeal) a1om SIOWN) ¢WoG'Q payoeal
SJown} 8y} 82UQ "SIOWN} 0. 4-91.8 YIM PaJeindoul S19m S01W JUaIdLap pue snobAzossiay | yeN4|
“117 40 193ye oinadeuay) ayj 10} [ed1I0 a1k SNJ| | 2dAL “p aunbiy
wsuyes) jsod sleq wsunes) jsod sleq
) oF 4 0 L or ] 0

g

3
[BAING JuBuag

s :wnm\ Jowny

OMIHENG LY =~

L HEN L -

O HEN | pateaun) -
HHEN | PRURRILN ==

8

WIMOUE Jowny

Jowny 0L4-918 [RAINg

70TE. eWoyePO ‘A11D BWOURHO ‘UolepunoS yoaleasay [edalpal\ ewoyepo ‘Abojounwiwi [eol

JUBYD "y 19\ pue ‘ung Buoy-oeIx ‘,nIT 1j1eY| 7, J9ACOH d ASIUSY

=/ 111 Buimojjo4 uoneuw.io4 Alowa\ Jownjiuy sadsueyusy Buljeubig 9NILS eIA uoionpoid g1-i

‘sjulod awiy [ed1Y}e payoeal sjewiue

aU) 9OUO pPaDILIOeS S1aM pue Ymolb Jowny 1o} palojuow pue yuely sysoddo ayy uo pabusjieyoal
alam sAep 09< Joj 981} Jowny usaq pey jey) sjewiue paind |17 (g) ‘sjuiod awy [BaIY}d payoeas Aay)
uaym paoylIoes pue Ymoub Jowny Joj paIojiuow a1em S[ewiue ay) ‘Jusluieal) Ja)y (Wog 0 payoeal
siown} 8y} 820 (1[7) 0D+1Ld 40 ‘LLd ‘0D UM pejeal; uay} pue siowny onejsersw Alubiy 01 4-918
Uim pajejnooul a1em soiw 9/1g.G0 odA) P (v) "s1owny L 4-18 sieas) Ajnyssaoons 17 *¢ ainbiy

Juswyeas) saye sheg Juawneas) soye sheq

T Y o 3 0

g g

: :

abusjeyg-ay pamg Li-— .ml_ w

asbuajeyd swi) .| SNEN-— o0 wP
sloAAINg paang L abuseyg-ay paleanun - (eAalung 013918

‘g v

*sisAjeue juanbasqns pue ainpasoud ]| Jo dneWAYIS *Z aunbig

29 uopofuy
[y \ (%) vopenaou)’
M geasowm raiE
in
£ Aeg e € feg e &
W ewEe e 8. o
saye slep g_--_tﬂwﬁ._ﬂ ﬂ—_mt_—.-“ns L i e
g i 5 Joum) L3918
p9< owayy g,
ooy v 16 UoNaHIOY I8 uenaRiaD

|
IEAWING PUE LAOIE) JOWINL
UBIEARZY 1100 SUNWAL] OO

stasmeyy || e
atecncepy s amre

‘siown) pajeasjun o) pasedwiod

slown} pajeal} | |7 ul skemyjed Alojewwepyul

-04d uone|nBaidn ojewelp S|eaAal siowny L O
1sealq | NAd Jo Burouanbas YNy [[99-9]6uls

‘117 Aq paanpui sia)snd |29 plojaAw Joy

juawyonua Aemyjed jo dew jesHy : °} ainbig e

O VT O TN

VT N

™

sjIinsay

"OAIA Ul sJown) 0} 4-91.9 8y uo sapidad asay) Jo s|joAs| uoissaidxa
ay) Buuedwoo Aq Jayuny palojdxs aq [Im SIyL siown) molbal ‘sjewiue adAy pabusjieyo-lowny
paino-1|7 8y} Jo Jley Aym uiejdxa Jou S80p SIY) JSASMOH ‘s|ewlue jusioysp Ly || Buisn pajebnssaul
J2Yuny 8q [|IM puE uoljeuLoy |89 | +8@QD Alowsw ul ojoi e sAeid gL-T| yeuy sisod siy] “siowny molb
slewiue adA) pjim pabuajieys Jown)-al paIno-1|7 JO %0G AJUo ajiym ymodB Jown) 0} quINIONS sjewiue
snobAzolsjey ONILS paino-1|7 [le ‘ejou o} Jueuodwi S| j| "sesuodsal |90 | aswes asay) aonpoid o}
pajie;) ‘siown) 0L 4-919 Yum pabusjieyoas uay) pue paind || aJem Jey) ‘sjewiue snobAzoisiey ONILS
pue adA} piim yjog ‘JonemoH ‘sasuodsal |20 | 8D dlus|ds ajqesedwoo aney sjewiue snobAzoleiay
ONILS pue adA} pim yjoq ‘quawiealy 1|7 3sod shep ybi3 ‘sepndad oyoads Jown} G o} asuodsal
Buosis e aAey ‘@al) Jown) ulewsal Jey) ‘sjewiue pabusjieyoal-lown) paind-L| "sesuodsal |99 | .8QD
ajeniul yalym jo maj e ‘sepndad olyioads Jown) 0L 4-919 [BI9ASS palnuap! aAey am ‘dnoub s pueiqapliH
Welip\ Ug YNM UONEIOGE|0D Ul 1OdSIT3 EIA sasuodsal |90 | ,8dD Oyloads Jown) passasse
oM ‘uonewo) Alowsw (|99 | +8dD Jo Juswdojeasp ayy ul Jo || Buimojjoy uswdojersp 199 1 ,8A0
ooads Jowny Ul uoionpal B dAeY sjewlue snobAzoisley ONILS 117 Jeyleym aululslep o] "uolouny
J0j08 pue ‘uoielBiw ‘uonewlo) Alowsw ‘UONEANOE [|90 | SSJUBYUS JBY} Buiolko Alojewwelyul
-oid [eonuo e si g1-1| 'sQAINg snobAzois}ey ONILS 8y} ul paonpai Ajjeonewelp si gl-7| ‘a|qesedwod
S| 09 yim pajeinwis (sOAmg) slieo dnpusp paAap mollew auoq snobAzolsyey ON|LS pue adAy
plim usamjaq uononpoid N4| | 8dA} ajiypp “ebusjieyoas Jowny 0L 4-91g uodn josjep Alowsw sunwiwi
ue aAey osle sjewiue snoBAzossey ONILS ‘AlBunsaislul ‘slewiue jusdlep ONILS Ul Ul 108)ep
Kiowaw e s| aiay} jey) sjsabbns siy| 'sjonuod pajeanun ay) o) sjgesedwoo sem Yymolb Jowny ay)
‘s||92 Jown) 01 4-91.9 YIm pabuajieyo-al a1om S|ewiue Jusiolyep ONILS Paino-1|7 ay) usym ‘sabusjieyo
-a1 Jown} pajosfel sjewiue adA} piim paino-1|T S)IYM JOASMOH ‘siown} 0L4-9Lg Buuesq sjewiue
JUBI0aP ONILS Pue saj0bAzoisley ONILS Pajeal)-1|T Usamiaq [BAIAINS Ul SOUSIYIP OU SI a1y} ‘o
uj "sauIojko asay} sonpoud Jabuoj ou HN|LS Bujoe| sOQg se gL-T] pue N4| | @dA} @onpoud oy Buijeubis
ONILS salinbal 99 ‘(sD@) S|19@9 onuUpuap u| ‘1|7 0} aAisuodsas Jabuol ou ase LyeNd| au} Bupoe|
s|ewiue se | |7 JO SS900NS 8y} Joj [eonuo ale SN4| | 8dA} pue asuodsal g|-1| pue N4| | @dA} Buons
e s90npul OO ‘asdejal Jeoued Juanaid pue siown) oljejsejaw dlusbounwwi Apood sjeulwije 0) Jopio
ul Ayunwiwy [[80 | Jownjijue SajeAloe || MOY puElsIapun o} si Apnjs juaind ayj jo [eob ay] "s|epow
lewiue pue sjuaned uewny ul asdejas J8oUBD JUSASId pue ‘sasejsejaw s)i ‘own) pajeal) ay) Jesjo ued
sasuodsas aunwiwl paonpul-| |7 “Ajunwiwi Jownjijue aAnoaye ajesausb o} (99) uesoyiyoojoeebolpAyip
-N ‘juenwpsounwwi ue pue (11d) Adessyy [ewusyiojoyd sauiquod (117) Adessyjounwwi JaseT]

uonanpouju|

D pue siuyuy 4o uswiedsd,

6TOE.L MO ‘UewWION ‘ewoyepO 40 Alsianiun ‘Buieaulbul [eaipawolg 40 [00YdS uosuaydeis;




MODEL OPTIMIZATION AND CHEMOPREVENTION OF IPMN DRIVEN PDAC IN KPSD4
MOUSE MODEL

Gaurav Kumar'?, Venkateshwar Madka?, Anil Singh?, Nandini Kumar?, Nicole Stratton?, Stan
Lightfoot?!, Altaf Mohammed?3, Mark S. Miller3, Rao CV*?

1Center for Cancer prevention and Drug Development, Hem-Onc Section, Department of Medicine, Stephenson
Cancer Center, University of Oklahoma Health Sciences Center, Oklahoma City, OK, 2 VA Medical Center, Oklahoma
City, OK, and 3Division of Cancer Prevention, Chemoprevention Agent Development Research Group, National Cancer
Institute, Rockville, MD

Pancreatic ductal adenocarcinoma (PDAC) is a lethal cancer with one of the lowest five-year
survival rates. Patients with intraductal papillary mucinous neoplasms (IPMN) or mucinous cystic
neoplasms (MCNs) are at high risk for the development of PDAC and thus are target populations
for intervention with chemopreventive agents. The lack of optimized animal models of IPMNs has
limited the development of chemopreventive agents and vaccines. We have thus characterized
the suitability of the Pdx1.LSL-Kras®12° SMADA4fox/flox (kpSD4) model for IPMN formation and
their progression to PDAC. In addition, as a proof-of-principle we assessed the chemopreventive
efficacy of gefitinib in the KPSD4 model. The development of IPMNs and PDAC were monitored
up to 44 weeks of age by serial sacrifice at 6, 12, 18, 24, 36, and 44 weeks of age in male and
female KPSD4 mice (n=6/time point), at which time the pancreata were analyzed for lesion
development.

The KPSD4 mouse model developed both IPMNs and pancreatic intraepithelial neoplasia (PanINs)
spontaneously. IPMNs were histologically classified as i) independent (single IPMN duct); ii) IPMN
cluster/adenoma (multiple IPMN ducts as cluster or adenoma); iii) IPMN borderline (dysplasia
with or without CIS); and iv) IPMN invasive carcinoma. At 6 weeks of age, the pancreata were
normal in appearance (>94% in male; >97% female) with low frequency (Mean + SEM) of PanINs
(Male, 6.5+2.65; Female, 3.44+2.12) and IPMNs (Male, 5.5+2.21; Female, 2.56+0.96). At 12 weeks
of age, there was a significant increase of IPMN number and their progression to borderline type
that advanced to carcinoma by age 24 weeks. At 36 weeks of age, >80% of the KPSD4 mice
developed carcinomas that rapidly spread to the entire pancreas by 44 weeks of age. Overall,
IPMN progression to PDAC required somewhat less time than did the progression of PanINs to
PDAC in the KPSD4 mouse model. A major limitation of the KPSD4 model was the mortality due
to secondary phenotypes. In KPSD4 mice, ~40% mortality was observed between 6 and 18 weeks
of age due to intestinal tumors leading to obstruction.

For the chemopreventive efficacy bioassay, 6 week old male and female KPSD4 mice (34/group)
were fed diets containing 0 or 100 ppm of gefitinib for 18 weeks. Mice were euthanized at 24
weeks of age and pancreata were assessed for IPMNs, PanINs, and PDAC. Control-diet-fed male
and female mice showed IPMN driven PDAC incidences of 83% and 100%, respectively, whereas
male and female KPSD4 mice exposed to 100 ppm gefitinib showed PDAC incidences of 50% and
27% (p<0.0006), respectively. A significant reduction of IPMN individual ducts, adenoma, and
IPMN borderline was observed in KPSD4 mice fed gefitinib, thus demonstrating a strong
suppression of IPMN individual duct progression to more advanced lesions upon treatment with
gefitinib. [Supported by NCI HHSN261201500038lI].
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SCRNASEQ ANALYSIS AND VISUALIZATION FOR BREAST TUMOR-INFILTRATING
IMMUNE CELLS UPON LASER IMMUNOTHERAPY

Kaili Liu, Ashley R. Hoover'?, Jason R. Krawic3, Xiao-Hong Sun?, William H. Hildebrand?, and Wei,

R. Chen?

1Stephenson School of Biomedical Engineering, University of Oklahoma, Norman, OK, 73019, 2 Arthritis & Clinical
Immunology Research Program, Oklahoma Medical Research Foundation, Oklahoma City, OK, 73014, 3 Department
of Microbiology and Immunology, University of Oklahoma Health Sciences Center, Oklahoma City, OK, 73014

Breast cancer is one of the most challenging human health burdens. Laser immunotherapy (LIT),
using local administration of photothermal treatment (PTT) in combination with an
immunoadjuvant, N-dihydrogalactochitosan (GC), has displayed promising capacities to impede
tumor growth and suppress metastases in both animal experiments and preclinical studies.
However, the atlas of host immune cell compositions and transcriptome changes in response to
LIT in breast cancer have not been fully understood. Here, we used single cell RNAseq (scRNAseq)
tools and analyzed nearly 50 thousand immune cells collected from mammary tumors in MMTV-
PyMT mice across four treatment groups (Control, PTT, GC and PTT+GC). We revealed major
immune cell clusters and performed cell identity annotations. We identified regulatory genes
from different treatments in both myeloid and lymphoid cells and further conducted gene
functional enrichment. We dissected the PTT+GC stimulated signaling pathways for each cell
cluster and discovered ubiquitously upregulated pro-inflammatory cytokine pathways. Single cell
trajectory inference was also employed to reveal the immune cell dynamics upon laser
immunotherapy. These analyses and visualizations for the high dimensional data provided the
cell landscape of breast tumor microenvironment and highlighted the critical roles of pro-
inflammatory pathways elicited by laser immunotherapy.
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and by grants from the OCAST (HR16-085, HF20-019). The authors also acknowledge the support
of Charles and Peggy Stephenson Chair endowment fund.



*puny JusWIMOpUS JIBYD
uosuaydalg ABBad pue saley) jo uoddns ayy abpajmouyoe osje sioyine ayl ‘(6L0-0Z4H ‘S80-9LMH)
1SVD0 au3 wouy syuesb Aq pue (87€50ZVD LOM) ION/HIN wouy juesb e Aq Jied ul papioddns s| yoseasal siyL

muﬁwawm—uwfso—nvﬂudw

“111 Jo wisiueysaw ay} jo Buipuejsiapun 19)39q

e apiaoad |im salpnys Jaypng Ajunwwg oiyvads-iowny wial-Buoj ‘aAndaye pue asnpul

0} JapJo ui ‘Adesayjounwwi Jase| Aq s|j20 aunwwi aAdepe Jo UOHBAIIOE pue S||a2 ajeuul

ul adfjousyd Asojewwelyul Jo uoloNpul pajesaas (L 03 g sainbiy) sishjeue bas-yNYOS
uorsnpPuo)

“9SBaJOUl MOYS SB]0JI0 Pal PUE S||32 JO UONONPal MOYs Sa)ou1d anjg “dno.b juawieas) yoeas ojul () jo

Bunyds (@) "dnosb jJuswieas) yoes ol 1 +8Q9 |le Jo seuojales; payoueq Jo Bumids (D) "elels yoea ol 1+8ao e

10 sauojoalel; payouelq jo bunyds (g) "sdnoib Juswiessy 1noy wouy adAigns |+ Yoea Jo saliojslel payouelg (v)
199 1+8Qa9 40 aduaiayul A1ojoalely (|99 “L ainBiy

TRTRES

'slIe0 1+4@0 I Ul SDI PAONPUI-1|T JO omau Aemuped-susg (1) 'sifed 1+800
|le ur s3Q paonpul-1|7 Jo yomjau Aemyped-auag) (]) “sdnoib Juawiyeal) Jnoy |je ul Aq s93Q paJseys-1aysnio pioyduwiA|
puUB PAALIBP- Belp uuap dal JO s|aAd) L (H) wesnpo 180 proydwA| yoes ur paunuapl s93A
10 Jaquinu ay) Buimoys Emhmm_n uuap (9) "09+11d Aq paonpul sjj@2 ploydwA| paislsn|o-a. pajos|es Jo} JuswyoLus
Aemyied (4) ‘siexiew (|90 | pajos|es Jo uoissaidxe Buimoys dynn (3) ‘uonnjosal NNS Jaybiy yum sjjeo ploydwaA|
paselsn|-a1 Jo 4N (Q) "09+L1d Aq peonpui sieysnjo (190 plojeAw Joy Juswiyonua Aemyjed jo dewnesy (0) "sigisnjo
1199 ploydwiA| pajos|es ul Juswyouua Aemyyed paonpul-juswieal) Jo uoissaidxa pazijewlsou jo sdewyesy (g) Jaisnjo
1199 ploydwi| aanejuasaidal e ul sdnoub Juswieal) snouea usamjaq uoissaidxa auab [enuasaylp Joj jojd ouedjop (v)

29 + L1d Aq peonpui sjj2o aandepe jo sesuodsal sunwuwj *9 ainbig

LPEINOIONTY

1446

14v0DMEN:9 5D

295A 1N ¥ISVISA LI

Vi i

H

*suoifal Aiojoales A 1-oid pue -Hue Jo o (3) "eseaIouUl MOYS S3[0JID Pal PUE S|[@2 JO UONONPal MOUS
sajou10 anjg "dnolb Juawyeal) yoea ojul sIAISN pIojRAw pajosles jo Bumids (@) Jesnio |19 piojaAw yoea jo saluojoalel
payouelg (D) ‘dnoub juswieas) yoes ojul (y) Jo seuodales; payouelq jo Bunds (g) “(p) sieisnp (|99 pajejouue pue (o)

‘(q) seiejs ‘() awnop! Aq paJojoo sdnoub juswiea) Jnoj wouy s||ed plojeAw Jo seuojdales) payouelg ()
S1199 dunwiwi sjeuul Jo aduasasul A10joafely 199 G 1Bl

AR 2R %\z%}\%

_)}¢f

7]

pre———

fiojewiweyul-oid

A g A Mo Do A .\r._ﬁ_ hw F m% F_.
.rw .LJ. \;11‘{ b f. .f.-.. . - ,/ul - )

] v
*sdnoub Juawiyeasy noj le Ul s93A
paJeys-18}snjo pIojeAW pue panLep Beip uusp das jo sjens| ot (9) Jasnio |j8o piojehw yoes

ul paynuap! s93Q Jo Jaquinu ay) Buimoys welbelp ::m> (4) 's|1e9 piojeAw paisisnjo-al Ul SOIQ PIONPUI-1 |7 JO HJomau

Aemyjed-sus (3) *2°0 40 UONNIOSI NNS JOUBIY B yyim (8) U S1a1SN[o (|80 PIoJA *(G) 'G'0 JO UOAN|OSaI NNIS HInejep

UM B[00 PBYSEP PaJ UILlIM SIBISN[O |80 PIojaAp “(e) “uonnjosal (NNS) JoquBleu jsaieau-paieys Jaybiy yim s|jao piojehuw

paiasn|o-al Jo 4vINN () "09+L1d Aq paonpul sig)snjo 199 plojeAw Joj Juswyouua Aemyjed jo dewjesay (D) "siasnjo

1190 plojeAw pejosies ul juswyouus Aemyyed psonpui-juswiesi) jo uoisseidxe psziewlou jo sdewjesH (g) “1eisnp

1199 plojeAw aAnejussaidal e ul sdnosb juswiess) snouea usamlaq uolssaidxe auab |enuasayip 1o} jojd ouedjop (v)
29 + L1d Aq paonpui s|92 ajeuus jo sasuodsas aunwwy| 'y ainbiy

2ad:pd

MINED

OUOW:ZTY

21BN TINGTD

RNZN0D

WAL

N (WS

o |

v s

Bt k|

v

¥ U1 pausiopad a1am suonezIensIA Jayjo
pue sisAjeue |eonsnels ‘sisAjeue ejep bas-yNYOS J0j pasn a19m Za|00UO|\ pue Jeinas
ayl *(z ainBi4) Bununod NN pue ‘Bununods apoaieq ‘Bula)|y ‘Juawubije swioad o} sajy
DLSV4 9)e) 0} pasn sem 1unod Jabuel|9o ayy °bas-yNY9Is 4o} pasn atam 0009 bageronN

*S|jeo aunwwl (210} Aq PapIAIP J8ISN[O Yoea Ul S|j80 sunwiwi Buisn s|jeo
aunwuw Joy sem 10 sdnoJB Jnoj [e Uy SISO [j80 Bunwiwi Jo Aousnbai (3) "siedew [j9o
aunwwi [euonipeyy Buisn Aq Buneisnio pasiaiednsun jo uonepiien (@) “siediew (|80 sunwiw pajos|es jo dewjesy uone|a.I0d
auab-aua9 () '09+11d PUe 09 ‘L1d ‘141D pareasun :dnoib juswieal yoes Aq pajesedas sejie (|92 sunwwi ay) Joj sjoid
(dVWN) uonoaloid pue uonewixoiddy piojuepy wioyun (g) 'sdnoib Juswieas) noj ||e Jo s||8d sunwwi pajebajul wol (INS
-1) Buippequ3 JoqubieN 2ISEYI0lS PaINuIsIP-) JO spoyjew Buisn sielsnjo 80 BIbuIS JO UOHEZIENSIA [BUOISUBLUIP-OML(Y)

bas-yNy9s Buisn siown} pajeas) ul s|j@d sunwiwi Bupesyul-iown) Jo sepy 'g ainbiy

uenbel

S3nsaYy

‘T aunsy

MOIpOM bas-yNYIS *Z 3anSi4 1 1958 40 O

1 aunwiwi [ pul-117 Jo wisiuey
pue Jenjj@d peoiq e papiaoud sey ABojouyssy mau  siylL

ay} puejsiapun o} siseq [euonduiasuesy
‘sj@s auab uoneanoe
pue sAemyjed Aiojewwepui-oid pajejas || 2dAL Buionpur Aq (JWL) IUSBWUOIIAUBOIDIW

Jown) 8y jo syesqgns ||89 | ay) psjepowsal 1|7 117 Jeye bas-yNyos
Aq pazAjeue aiem siown) jsealq L INAd ul S|199 aunwwi Bunesjiyul 8y} Yiom sy} u| ‘walshs
aunwiw pue Jadued Jo siskjeue aAisuayaidwod 10) pamojje aAey bas-yNYIS Jo sadueApy

“JUBLIUOJIAUI0IDIW
Jowny  ayy m  sdiysuonejas  Aiojenbes  susb pue solweulp uopduosuesy
jo 1apun Japaq e Bui 210219y} ‘suone|ndod |92 ases pue sadfigns |92
[aAou uo uopjesyiUAP! paseliqun Joy [eiuajod jealb sey 3| “suonisues} Jenjjed dlweuhp pue
‘saje)s |199 ‘sadA} ||99 azua)oeieyd o} |aA3| ||92 3jbuls ay) je 1dxa auab sa.
Apoauip 3| "uonnjosai ybiy yym sjje2 |enpi 130 A 6

I 1230y ay3 Buisoosip Aq

olwojdussuesy paziuonnjoras (bas-yNyos) Buiousnbas yNY |[99-9|buis wco_um_:mom
1192 ssouoe Buipeas abesone ue Ajuo ul Bupinsas ‘gndul se sjj99 Jo suoljjiw 0} spaipuny
alinbas ‘Bupuanbas YNy Ynq pue sAeieosdiw se yons ‘suojssaidxa suab Buunseaw
1oy seyoeoidde |euonipesl SUOROUNS puB SBJE}S |99 JUIBPIP UM S[|3D |enpIAIpul
aidiyinw jo jsisuod sa3ko0yna| Buiesyjyul Jowny "S||99 dunwiwi Jo aunxiw x3|dwod pue
‘syse|qoiqy ‘s||9d Jadued usamjaq Aejdiajul UB JO S)SISUOD JUSWUOIIAUS0IDIW JOWN} By

‘suonesijdde
[ed1u|o ainny sji Joj Aem ayjy aned pue Aoeoiyoe s)i anoidwl 0} Jopio ul ‘wdysAs aunwwy
ay) sajeAnoe 1|7 ydlym ul wsiueydaw ay) puejsiapun Ajny o} papaau si Apmys yydap
-Ul Uy "s||99 | pue ‘sabeydoidew ‘s||99 d13LIPUSP SEB YINS S|[99 dunwiwi JO UOIJBAI}IE YIIM
‘L aanBi4 u1 pajoidap se Ajunwwi Jownjijue ‘o1wd)sAs e saonput 1|7 Agq uonuaaisjul Jowny
|eso] jey} azisayjodAy apg EaEamE« Jasued jseaiq ul synsai Bujsjwoid pajesysuowsp
sey 17 ‘(99) t 1y | ue ypm (L1d) Adesayy |ewuayy

E
= eujwn||| pue wioyeld 9X0L @Yl Ao moyy Aq painydes atem sjj@d sunwuwi ; .
- = +SPdD pue pajoa)|od aI9M siown) pajeal] -z ainBi4 ul umoys se ‘D9+11d Pue ‘99 ‘L1d ”oao_._n sauiquiod “(117) EEm_._ao:-_EE_ ._wmm._ d Jood pue ‘st uelsIp
LB 1 |013U02 :5dnoJB JuswIEsl) N0 O3] SIown) Alewwew | Ad BuMESq Bo1W POPIAD BM ajel @ouaiInoal ybiy sy o} anp sadAjgns Jaoued |ejey Jsow 8y} Jo BUO SI Jadued jsealg
e z
uorpnponu
3 SPOYIRA Ipnponuy
R OBVARG 5 B AT RATI A FOLEL DO “A1D vuoyvpyQ “4123ua)) saouards yavag vuoyvpyO Jo Aiyrsiaarun) “isojounmm] puv 80101041\ Jo Juamivda( o
POLEL DO ‘(31D vUoyvO “UoPVPUNO] Yo1VIsaY [VIIPIN VULOYV]YQ “WDLE0L] Yo vasay ASojounuu] po1ur]) Q SULYIY ; .

H3LN3ID

comcoaauumu »

3IONY

U3y | ‘TOM pue ‘cpueIqapIH “H Wer[Im

6L0£L DO ‘wvuLioN ‘vuoyvp|Q Jo Apsioarun) ‘SursaouiSug [vorpauiord Jo 100ydG uosuaydalgs |
‘-ung SUO-0eIX ‘dIMEIY] Y] UOoSe( ‘2 I9A00H Y AJ[YSY ‘(NI IIed]

Aderdyjounuruy rse] uodn s[[3) aunwrur] SurjenIyul-Iowny, jseaig I0j UONJeZI[ensIA pue sisA[euy bas-yNIoS



ACTIVE TARGETING FACILITATES PANCREATIC CANCER SPECIFIC UPTAKE OF
NANOCONTRAST AGENTS

William M. MacCuaig,*? Benjamin L. Fouts,* Molly W. McNally,*3 Abhilash Samykutty,** Min Li,*
Lacey R. McNally.23

IStephenson Cancer Center, University of Oklahoma, Oklahoma City, OK; 2Department of Biomedical Engineering,
University of Oklahoma, Norman, OK; 3Department of Surgery, University of Oklahoma, Oklahoma City, OK.

Purpose: Inadequate early detection partially is responsible for the often-late stage diagnosis of
pancreatic ductal adenocarcinoma resulting in an average survival of 14%-1% depending upon
the stage at diagnosis. Nanoparticles containing either diagnostic or therapeutic agents offer an
opportunity for improved delivery of agents to pancreatic tumors, however, the lack of tumor-
specificity as a result of nanoparticle size and lack active targeting often diminishes overall
efficacy.

Methods: We developed an acidic pH targeted mesoporous silica nanoparticles of three
difference sizes, 26 nm, 45 nm, and 73 nm, to serve as a tumor specific nanocontrast agent (V7-
TROS). TROS were capped with an acidic pH-responsive gatekeeper, and loaded with IR-780
reporter dye. Combinations of all-sized MSNs, both with and without V7, were compared in vitro
and in vivo using near-infrared fluorescence and optoacoustic tomography. An orthotopic
pancreatic cancer mouse model was used in these studies.

Results: Actively targeted nanoparticles via V7 peptide showed superior influence to tumor-
specificity compared to size differences. Size exhibited a secondary, but still critical, influence on
tumor-specificity. 26 nm V7-TROS showed 22-fold higher tumor-uptake, indicative of generated
optoacoustic signal, compared to non-targeted 26 nm TROS. Similarly, 45 nm and 73 nm showed
6-fold and 4-fold increased signal over non-targeted counterparts. Uniquely, even the largest V7-
TROS showed more signal than the smallest non-targeted nanoparticle. The results of our study
indicate the potential of targeted acidic extracellular pH in pancreatic tumors and the greater
importance of active targeting for improved in vivo pancreatic tumor accumulation.

Work funding provided by NIH grants R01-EB020125, R01-CA212350, and R01-CA205941.
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MASS SPECTROMETRY METABOLOMICS STUDIES OF SINGLE CELL IN
MULTICELLULAR SPHEROIDS

Zongkai Peng; Advisor: Dr. Zhibo Yang

Multicellular spheroids are regarded as vivid models to represent the microenvironment of
heterogeneous cells in in vivo tumors. As tumor grows, cancer cells far from the capillary supply
lack nutrients and oxygen, and they possess different characteristics, such as with altered cell
cycle distribution and reduced metabolite consumption, compared with others. Similar gradients
of nutrients and oxygen have been found in spheroids. The conditions used to culture spheroids
can be precisely controlled, while the metabolites in the microenvironment inside the spheroid
can reflect these changes, making them a suitable study model to mimic the actual situation in
tumors. Although metabolomics studies of spheroid models have been previously performed
using traditional HPLC-MS (liquid chromatography—mass spectrometry) methods, cell
heterogeneity that presents in different regions of spheroids cannot be studied using these
conventional techniques. To further understand the activities of heterogeneous cells in
spheroids, single-cell metabolomics analysis is an inevitable choice. The Single-probe, a
microscale sampling and ionization device developed in our group can be coupled to mass
spectrometer for versatile experiments such as single cell metabolomics studies.

In our studies, spheroids were cultured using HCT-116 cell line following the modified protocols.
Cells at each layer were detached by incubating spheroids in trypsin solution assisted by an
orbital shaker. The Single-probe was coupled to mass spectrometer to analyze these single cells.
The metabolomics profiles of intracellular metabolites were visualized using principal component
analysis (PCA), and analysis of variance (ANOVA) was used to determine the metabolites with
significantly different abundances from cells at different layers. Our preliminary results indicate
that cells in three different regions of spheroids show significantly different metabolomic profiles
in PCA plots. To determine the metabolites with significantly different abundances in these
regions, we performed ANOVA and tentatively labeled these species. Our results indicate a large
number of lipids, including PC, DG, and MG, have different abundances in cells from different
layers.



Single cell analysis of metabolites in tumor spheroids

Zongkai Peng, Mei Sun, Zhibo Yang*
Department of Chemistry and Biochemistry, University of Oklahoma, Norman, Oklahoma, 73019, USA
Corresponding author email: Zhibo.Yang@ou.edu

®

1) Metabolites of cancer cells

* Intracellular metabolites reflect the cancer cell
activities in different regions

» Extracellular metabolites are critical for cell-cell
communication, tumor growth, and cancer cell
migration

2) Spheroids obtained from 3D cell structure

can be used for metabolites studies

» Better models of in vivo tumors compared with
traditional 2D-culture cells

» Spheroids possess heterogenous cell populations in
different regions

» Spheroids possess different intracellular metabolites
in different regions due to the gradients of oxygen,
nutrients, and energy

3) Single cell mass spectrometry (SCMS)

» A powerful tool to study cell heterogeneity

+ Suitable for studies of rare cells

» Provide molecular compositions (e.g., metabolites
and proteins) of cells

4) The Single-probe

* A microscale sampling and ionization device

 Allows for versatile experimental designs

» Can be coupled with MS for extracellular analysis of
spheroids, SCMS, and MS imaging (MSI)

L ES

1) Single-probe fabrication’
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1) Principal component analysis (PCA) results
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different regions, many fact acids are found
changed significantly



THE EFFICACY OF EV ENCAPSULATED CHEMOTHERAPEUTICS IS ASSOCIATED WITH
LOADING METHODS, EV SOURCES AND EV UPTAKE EFFICIENCY IN PANCREATIC
CANCER CELLS

Haoyao Sun'?, Kritisha Bhandari?, Stephanie Burrola?!, and Wei-Qun Ding?
Department of Pathology, the University of Oklahoma Health Sciences Center, Oklahoma City, USA,
2 Department of Radiation Oncology, The Affiliated Suzhou Hospital of Nanjing Medical University, Suzhou, China

Background: Pancreatic cancer is the third leading cause of cancer related death in the United
States and the overall 5-year survival rate is only around 9%. The therapeutic options against
pancreatic cancer are rather limited compared with other solid tumors. New strategies in
therapeutic development are desperately needed. Recent advancement in extracellular vesicle
(EV) biology has indicated that certain type of EVs, such as small EVs, possess tumor homing
propensity with lower immunogenicity, and are potential drug carriers to effectively deliver
cancer therapeutics.

Objective: The aim of this study is to determine the efficiency of EV drug loading and the efficacy
of EV encapsulated chemotherapeutics in pancreatic cancer cells.

Methods: Small EVs were isolated from culture medium of various human cell lines using an
established protocol, and verified by nanoparticle analysis and western blot. Paclitaxel and
Gemcitabine, two commonly used chemotherapeutics, were incorporated into small EVs via
incubation, sonication, and electroporation. The loading efficiency was evaluated by
spectrometric measurements. EV drug efficacy was analyzed by MTS assay. EV uptake was
assayed by fluorescent microscopy of PKH-67 stained small EVs.

Results: Small EVs were successfully isolated and verified. Compared with incubation and
electroporation, sonication was the most efficient method for the incorporation of
chemotherapeutics into small EVs. However, the EV encapsulated drugs obtained with the
incubation method were more efficacious in killing pancreatic cancer cells when applied at
equivalent drug concentrations. This may be explained by the observation that the incubation
method led to higher cellular uptake of the EV drugs, especially when the drugs were
encapsulated by the small EVs derived from HPNE cells.

Conclusions: The efficiency of small EV encapsulation of chemotherapeutics varies among
different loading methods, and the efficacy of EV encapsulated chemotherapeutics is associated
with the loading methods, EV sources, and EV uptake efficiency.
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EXPLORING ASSOCIATIONS BETWEEN TUMOR MUTATIONAL BURDEN,
MICROSATELLITE INSTABILITY STATUS AND TUMOR RESPONSE IN VARYING
GYNECOLOGIC MALIGNANCIES

Ana Valente MD? (corresponding author: ana-valente@ouhsc.edu), Amy Gin?, Allison Wells?, Kai
Ding?, and Kathleen Moore MDY 2

lUniversity of Oklahoma/Stephenson Cancer Center Gyn Oncology, 2University of Oklahoma Health Science Center
School of Medicine

Funding: None

Objectives: Immune checkpoint inhibitors (ICl) are immunomodulatory antibodies that function
by blocking key receptor-ligand interactions involved in immune checkpoint pathway activation.
They are becoming more commonly used in solid tumors. Tumor mutations are key in the
generation of anticancer immunity, and it is hypothesized that highly mutated tumors are more
likely to harbor neoantigens that make them targets of activated immune cells>?3. Emerging data
suggests that tumor mutation burden (TMB) determined by next generation sequencing predicts
response to ICl monotherapy in melanoma and non-small cell lung cancer®>. To our knowledge,
this has not yet been reported across gynecologic (gyn) tumor types. Recent data among BRCA
mutation carriers with ovarian cancer reported found no association between TMB and response
to ICI®. This study aims to explore a correlation between TMB status and best response in gyn
cancer population treated with ICI. Correlation with Micro satellite instability (MSI) status is also
reported.

Methods: We conducted a retrospective review of 57 patients with gyn cancer at a single
institution who received an ICI for management of recurrent or progressive disease. TMB was
determined by next generation sequencing (via foundation testing) and reported as Very Low,
Low, Intermediate or High. Complete response (CR), partial response (PR), stable disease (SD) and
progressive disease (PD) were assessed by RECIST criteria. A Fisher’s exact test was used to
determine if correlation between TMB, MSI and response existed.

Results: Of the 57 patients identified, 20 patients (35.1%) had ovarian cancer, 13 patients (22.8%)
had cervical cancer, 22 patients (38.6%) had uterine cancer and 2 patients (3.5%) had vulvar
cancer. Mean age was 57. When grouped together by best response = PR/CR vs SD/PD, results
revealed 42 SD/PD and 15 with CR/PR. A Fisher’s exact test was used to determine if there was
an association between TMB Low/Very Low and Intermediate/High and best response. No
significant correlation was identified (p=.3807). 54 patients had MSI status available. A Fisher’s
exact test showed no association between MSI status and best response (p=.5021).

Conclusions: Our data suggests that there is no association between TMB status and response to
ICl in gynecologic malignancies. Additional studies are needed to identify an optimal biomarker to
identify patients who would benefit most from treatment w/ ICI. We were also unable to
establish an association between MSI status and best response in this group of varying gyn
malignancies. Our study is limited by small sample size.
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IN VIVO REAL-TIME VASCULATURE MONITORING IN CANCER THERAPIES USING
OPTICAL COHERENCE TOMOGRAPHY ANGIOGRAPHY

Feng Yan?!, Chetan Ahire 2, Chen Wang !, Anna Csiszar 2*, Qinggong Tang *

1 Stephenson School of Biomedical Engineering, University of Oklahoma, Norman, OK, 73019

2 Department of Biochemistry and Molecular Biology, University of Oklahoma Health Sciences Center, Oklahoma City,
OK, 731042

Surgery, chemo, and radiation had been cancer treatment for several decades, and the current
development of immuno-, hormone- and stem cell therapy has changed the era of precision
medicine for cancer treatment. Evaluating the effectiveness of the treatment has become
essential task to prolong the life and survival rate among cancer patients. Neovascularization of
tumors is a critical bioimaging marker for evaluating the type and stage of cancer. Chemotherapy
and targeted therapy, like antiangiogenic agents and vascular targeting agents, can inhibit
neovascularization and selectively destroy tumor pathological vessels. Optical coherence
tomography angiography (OCTA) is a new non-invasive imaging technique that employs motion
contrast imaging to obtain high-resolution volumetric blood vessel information generating
angiographic images in seconds. OCTA is a critical imaging tool for longitudinal observation of
angiogenesis, vascular degeneration, and blood vessel ruptures. In this study, OCTA platform was
developed to observe the changes of microvasculature following anti-cancer treatment in mouse
brains treated by chemotherapy and targeted therapy. Eight parameters including vessel area
density (VAD), vessel skeleton density (VSD), vessel diameter index (VDI), vessel perimeter index
(VPI), and vessel complexity index (VCI) were quantified to describe the profile of
microvasculature in different cerebral cortex layers to evaluate the performance of the
chemotherapy and targeted therapy. We found that there was a significant difference in brain
microvasculature before and after the chemotherapy and targeted therapy, and a significant
difference existed among various cerebral cortex layers within/out anti-cancer treatment. The
significant difference of parameters in microvasculature was used to evaluate the performance of
cancer therapies. These results demonstrate that OCTA is a promising modality to monitor and
evaluate the effectiveness of the chemotherapy and targeted therapy in anti-cancer according to
the change of parameters in brain microvasculature.

Acknowledgement: This work was funded by 2020 Junior Faculty Fellowship from University of
Oklahoma (Tang) and Startup Fund from University of Oklahoma (Tang).
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ELTD1 AS A DIAGNOSTIC AND THERAPEUTIC TARGET FOR GBM: PRE-CLINICAL
STUDIES

Michelle Zalles, *Nataliya Smith, 'Debra Saunders, Rheal A. Towner
!Advanced Magnetic Resonance Center, Oklahoma Medical Research Foundation, Oklahoma City, OK USA.

Introduction: Glioblastoma (GBM) is the most aggressive malignant primary brain tumor in adults
and has high recurrence and mortality rates. These high-grade gliomas undergo unregulated
vascular angiogenesis, uncontrolled migration and cell proliferation allowing the tumor cells to
evade cell-cycle checkpoints and apoptotic pathways.! The Epidermal growth factor, latrophilin,
and seven transmembrane domain-containing 1 on chromosome 1 (ELTD1) is an angiogenic
biomarker that is highly expressed in human GBM.? Novel treatments targeting ELTD1 with
monoclonal and single chain variable fragment (scFv) antibodies were effective in increasing
animal survival, decreasing tumor volume and normalizing the vasculature within the tumor
region.3 Due to the success of our antibody treatments on angiogenesis, we sought to whether
our anti-ELTD1 treatments affected other aspects of tumorigenesis (cell proliferation, migration,
and apoptosis).

Methods: Athymic Nude mice were intracerebrally injected with human G55 cells. Morphological
MRI was used to monitor and calculate tumor growth. Tumors were treated with monoclonal or
scFv anti-ELDT1 antibody via tail-injection every 3-4 days until tumor volumes reached 150 mm?3.
The brain of each animal was removed, preserved in 10% neutral buffered formalin, and
processed routinely. Immunohistochemistry (IHC) was used to assess cell proliferation (C-met and
Ki-67), motility (CD44), and apoptosis (cleaved caspase-3). Aperio ImageScope was used to
qguantify IHC staining for each aspect of tumorigenesis. Cell migration chamber assays using G55
cells were done using six-well chambers with PDMS microchannels. The chambers were left
untreated, or treated with mAb or scFv anti-ELTD1. Images of the cells inside of the channels
were taken using a CK40 inverted microscope under 10x to measure the distance of the cells 16-
and 44-hrs post-treatment.

Discussion: Previous studies have shown that targeting ELTD1 with varying antibodies results in
an increase of survival, decrease in tumor volumes and a normalization of the tumor associated
vasculature in a G55 xenograft GBM mouse model. Therefore, we decided to further examine
other aspects of tumorgenesis. IHC analysis showed a significant decrease in both cellular
proliferation and cellular migration. IHC staining against cleaved caspase 3, a marker for
apoptosis demonstrated that our antibody treatments were also successful in increasing the
overall apoptosis within the tumor region. Our data suggest that anti-ELTD1 therapies would be
effective against glioblastomas by not only decreasing angiogenesis but by also targeting cell
proliferation, cell migration/invasion, and increasing apoptosis within the tumor region.

Funding was provided by the Oklahoma Medical Research Foundation (OMRF).
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